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New Slide Valve Engine. 


The accompanying engraving represents a 
plain slide valve engine, but one in which 
the details seem to be worked out with the 
same care as in the case of higher-grade 
automatic engines. The bed is of neat girder 
pattern, the bearing surfaces large, and other 
parts In good proportion. The engraving 
shows the construction so clearly as to make 
«a detailed description unnecessary. 

This engine is made by Poole & Hunt, Bal- 
timore, Md. 

———— +aape 

We are glad to observe a tendency among 
the manufacturers of New England, who have 
heretofore paid their help monthly, to here- 
after pay every week. 
importance to the work- 
men. Monthly payments 
involve debt 
plexity; weekly pay- 
ments obviate the neces- 
sity for debt. In the 
Connecticut legislature a 
bill has been introduced 
to compel manufactur- 
ers and others to pay 
their employes weekly. 


This matter is of great 


and per- 


The enactment of such 
a law would, we believe, 
be unwise legislation. It 
is even questionable 
whether the law would 
be constitutional. The 
erowth of a popular sen- 
(stimulated by 
the press) in favor of 
payments will 
accomplish the desired 
result, so that monthly 
will be rare 

And when 
accomplished in 
this way, the system wil. 
be maintained, for its ben- 


timent 


weekly 


payments 
exceptions. 
once 


efits are obvious wher- 
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Engineers’ Club of Philadelphia. 


USE OF STEEL SPRINGS AS A MOTOR, 

At the meeting of the Engineers’ Club of 
Philadelphia, January 19, Mr. Alfred Lewis 
read a paper on the Resilience of Steel, re- 
viewing some of the means employed for the 
storage of energy, and showing the place 
occupied by steel among them. The project 
of using steel springs as a motor for street 
cars, was referred to as the most hopeless of 
all possible means of locomotion. 

To test the accuracy of this statement in 
regard to steel several experiments were 
made upon tempered specimens both for 
tension and flexure. Contrary to expectation 
the highest results were shown by the flexure 
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The Bursting Strain in Revolving Wheels. 


By Cuaries T. Porrenr. 


SECOND PAPER. 


The disposition of matter, say iron, for 
example, to move quietly along in a straight 
line, which we found last week to be the 
only reality in the case, when we talk about 
centrifugal force, is a very obstinate disposi- 
tion. 
ed, that if the foree that is relied upon to 


overcome this disposition, and compel the 


Indeed it may be unhesitatingly aflirm- 


body to move in a circular path, is not 
strong enough, it will not be able to do it. 
obvious, of 


The importance is therefore 


knowing, in any case, how much force is re- 
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From the above formula a table of these 
strains, for different diameters and speeds, 
of the 


readily be computed by any one for his own 


in terms weight of the rim, can 


use. Tables can also be constructed of safe 
speeds for different diameters. It is a good 
plan to do this, for such tables, once made 
and verified, will be of assistance, and save 
from any chance of mistake, in the hurry 
of practical work. The radius of the wheel 
is to be measured to the center of cross- 
section of the rim. 

This foree is exerted, to burst a wheel of 
uniform section, in the same manner pre 
cisely in which the force of steam is exerted 
to burst a cylindrical boiler, ¢. ¢., equally 
resisted in the 
latter 
shell of the 
boiler, and so the com- 


in all directions, and it is 


rim of the wheel, precisely as the 


is in the 
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putation for the strength 
required, in the rim, or 
in the shell, is made on 
the same principle. 
Rule: 


of all the strains, ascer- 


Divide the sum 


tained as above, by the 
ratio of the circumfer- 
ence to the diameter of 
the wheel, that is by 
4.1416, and the quotient 
will be the amount of 
the strain that will have 
to be resisted by the com- 
bined strength of any 
two opposite cross-sec- 
tions of the rim. 

Thus in the illustra- 
tion given we have 341- 
000 3.1416= 108,540 Ibs 
for the strains to be re- 
sisted by or in any two 
Opposite cross-sections. 
A rim of this weight and 
diameter will have about 
50 square inches in its 
cross-section area, or 100 














ever itis in practice. Rail- 
roads perhaps can not 
conveniently pay weekly 
. <--> 

Pioneer Tron and Steel Makers. 


Krom Mr. Wood, 
Pa., who is well posted in the history of 
that the 
first pig iron made in this country was made 


John Conshohocken, 


(American iron making, we learn 
at the Principio furnace in Cecil county, 
Maryland. Mr. Wood has an old stove plate 
made by John Pott at the Warwick furnace, 


Chester county, Pa., bearing date 1755. 
They then made only open fire place stoves. 
The first crucible steel produced in the 


United States was made by Mr. James Wood 
iu Valley Forge, Pa., in 1818. The steel 
Was very good and it was made with anthra- 
cite coal hauled Pottsville, about 80 


miles, by wagon. This made the expense so 


from 


heavy that the enterprise did not pay, and it 
The 
firm that made the steel was engaged in the 
manufacture of 


had to be abandoned on that account. 


and 
ticles made from steel, and the steel mak- 


saws, shovels 
ing was engaged in with the expectation that 
it could be produced cheaper than it could 
be imported. skilled in steel 
making were brought from England, and 
every precaution was taken to secure a good 
irticle. 


Workmen 


other 


NEW SLIDE 


of asmall spiral clock spring weighing 2040 


grains which gave out when wound up 
about 45 foot 


other words 154 foot pounds per pound. 


energy, or in 


pounds of 


The transverse strength of this steel within 


the elastic limit was found to be about 


300,000 
modulus of 


inch, and its 
30,000,000. 
Such extraordinary strength with such a low 


pounds per square 
elasticity about 
modulus was so far beyond conjecture that 
it seemed to give a new hope for the success 
of the project referred to, but after making 
the necessary allowances for weight of car 
and efficiency of driving mechanism, it was 
that not 20-foot 
pounds per pound of car would be available 


found more than about 


for locomotion. It was therefore improba- 
ble that such a car could ascend a hill over 
twenty feet high. It 
doubt whether larger springs could be made 


was also a matter of 


to show results which would even approach 
these figures. Specimens of rolled and an 
nealed phosphor-bronze of maximum duc- 
tility and minimum tensile were 
exhibited, and data of strength submitted 
The that hard-rolled 


rods of this material, tested without remov- 


strength 


statement was made 
ing the surface,had shown a tenacity exceed 
ing 90,000 Ibs. per square inch of section: 


VALVE ENGINE. 


quired for this purpose, that this force may 
be provided, and a little more. 
The re- 


sistance to deflection from a direct line of 


This is very easily ascertained. 


motion that is offered by a body making one 
revolution in 2 minute, in a circle of one foot 
And 


this resistance varies directly as the radius 


radius, is .000341 of its own weight. 


of the circle, and as the square of the num 
ber of revolutions per minute. 
Thus let A 
o Ff revolutions per minute; and 
c ** constant .0003841 ; 
Then A R*? & C-=the 
this wheel, in terms of its weight. 
What is the centrifugal force of 
a wheel 20 feet in déameter, the rim of which 
10,000 Ibs. at 100 


the vad/us of a wheel in feet; 


centrifugal foree of 


Hrample : 
weighs revolutions per 
minute ? 

10. * 1002. & .000341 * 10,000, -—341,000 Ibs. 
This is the sum of all the centrifugal’ strains 
in the rim of this wheel. 

In these computations the arms and hub 
are omitted, which it is safe to do, since their 
strength will always be in excess of their 
centrifugal strains. The only factors con- 
sidered are the centrifugal force of the rim 


on the one side, and its own cohesive 


strength on the other side. 


square inches in the 
Opposite areas. So the 
strain will be 1,085 Ibs. 
take the 
10,000 Ibs. to the 


square inch, the factor of safety in this case 


on each square inch. If we 


strength of the rim at 
will be a little over 9. Now good American 
iron ought to have a tensile strength at least 
double this, but in the case of heavy masses 
like tly-wheel rims, the metal in which has 
not been decarbonized at all by remelting, it 
is not safe to assume a greater tensile 
strength than 10,000 Ibs. This wheel could 
be run, however, at 200 revolutions, and still 
on this basis would have a factor of safety 
of 24. 

It would of 


course be easy, by 


em- 
ploying the proper means, to ensure a tensile 
strength in the rim of 20,000 Ibs. or upwards 
to the square inch, 

The difficulty with fly-wheels, however, is 
rarely or never on account of insufficient 
strength of their cross-section; it is always 
in the joints. The segments are united by 
connections which are weak relatively to 
the strength of the rim, and every wheel is 
as strong as its weakest place, and no 
stronger. 

An explanation of the rule above given 
None 


this unless they like, for itis, as already stated, 


will conclude this paper need read 


the same rule used in ascertaining the strain in 
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cylindrical boilers, and is established in the 
same way. 


In the accompanying figure let the circle | 











A, B, C, D, represent the rim of a flywheel 
revolving about its center #. At / the rim 
tends to move in the tangent #’ G, but it is 
compelled instead to follow the are #’ B. It 
is deflected in the direction of the radius /’ 
#, and its resistance is necessarily in the op- 
posite direction, # /’. The strain thus pro- 
duced is, however, not in fact exerted on the 
line # H, because there is, by our supposi- 
tion, no metal there ; but all these strains are 
transferred to or received in the rim itself. 
To understand how this is done, let the circle 
be bisected, in any two directions at right 
angles with each other, as by the lines A C 
and B D. Now, every force, in whatever 
radial direction it is exerted, may be resolved 
‘into two forces, at right angles with each 
other, and perpendicular to these two lines ; 
and if the radius represents the amount of 
the force, then these two perpendiculars will 
represent the two rectangular components of 
it. 

Thus #' Z and / # are thus rectangular com- 
ponents of the force # #, and represent the 
equivalent strains in these two directions. 
But /’ LZ is the sine of the angle A # F’, and 
#’ His equal to L #, the cosine of the same 
angle. And so, universally, the sines of all 
the angles in the circle represent the strains 
in the rim which are perpendicular to the line 
A C, and the cosines represent those which 
are perpendicular to the line B J, and these 
together are equivalent to the sum of all the 
radial strains. 

The sum of each of these two components 
will then be less than thesum of all the centri- 
fugal strains in the rim, as the average of all 
the sines, or of all the cosines, which is 
the same thing, is less than the radius. 
Now the average sine or cosine, .68662, 
has the same relation to the radius that 
the latter has to the quadrant of the cir- 
cumference, or that 1. has to 1.5708. So, 
to get the sum of all the strains exerted 
in the two directions perpendicular to the line 
A C, we must divide the sum of all the radial 
strains by 1.5708, and those exerted in the 
two directions perpendicular to the line BD 
will be the same. 

But this gives us the sum of the strains at 
these points of the rim in both directions, 
and of this one-half constitutes the resistance 
against which the other half isexerted. The 
bursting strain to be resisted at any two op- 
posite points of the rim is, therefore, as al- 
ready given, the sum of all the radial strains 
divided by 3.1416. 

It is hoped that this explanation has been 
made sufliciently clear to be understood by 
any one who will follow it with care. Of 
course the fact is here assumed, without an 
explanation of the parallelogram of forces, 
that the sine and cosine of any angle represent 
the rectangular components of the force that 
is represented by the radius. 


The Marshall (Tex.) Messenger says: ‘‘ The 
State tax rate is 18 cents per $100. If this 
low rate is exceeded by any State in the 
Union, we would like to hear it. And in the 
face of such low rate the State treasury be- 
came so plethoric that the surplus is now 
building schools and court-houses all over 
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The Indicator Diagram. 


| By F. F. Hemenway. 

| 

| THE THEORETIOAL OURVE. 

| If there were neither loss nor gain of heat 
|by the steam in the cylinder of a steam 
| engine, nor leakage by the piston or valves, 
|the expansion curve that would be traced 
| by the indicator could be pre-determined. 
| But because there is a loss of heat, and be- 
|cause the piston and valves are in practice 
never absolutely tight, the expansion curve 
| departs in a degree, greater or less, from the 
| curve that would be established from theo- 
| retical considerations alone; and for the pur- 
pose of determining the extent of this depart- 
ure, it is advisable to draw the theoretical 
curve upon the diagram, and to compare this 
with the actual expansion curve. The curve 
most commonly employed for this purpose is 
that of the hyperbola—sometimes called the 
Mariotte curve. It may be noted that this 
curve is not the one that would be traced by 
the indicator under absolutely perfect condi- 
tions in the cylinder of the engine, but it is 
near enough so for all practical purposes, 
and its close approximation by the diagram 
is, to a certain extent, evidence of good 
practice. But, as will be explained further 
on, this should not be blindly taken as being 
so, as it may indicate quite the reverse of 
good conditions. 

It is only necessary for the establishment 
of this curve to consider that the pressure of 
steam varies inversely as its volume, or the 
space it occupies, from which consideration 


cylinder without clearance steam is cut off at 
one-quarter stroke, and at an absolute press- 
ure of 80 lbs. (from vacuum), the pressure 
at half stroke will be 40 Ibs., ete. Since all 
pressure must be measured from vacuum, 
and the clearance must be considered, the 
line of vacuum, V V (Fig. 4), and the clear- 
ance line, C, are laid off, the former at a dis- 
tance below the atmospheric line represent- 
ing by the scale of the indicator spring 14.7 
Ibs., and the latter at a distance, 2, from the 


added length of the cylinder that would 
equal the capacity of the clearance space. 
Suppose, as in the present instance, the 
clearance space (which must include ai/ the 
space that will be occupied by steam with 
the piston at the end of the stroke) is found 
to equal four per cent. of the piston displace- 
ment, which is represented by the length of 
the diagram, the distance, /, will be four per 
cent. of that length. 

There are different ways of establishing 
points in this curve, one of which is as fol- 
lows: Draw on the diagram vertical lines, 
starting from the clearance line, an equal 
distance apart, and number them, as shown. 
In spacing these lines, it is not necessary to 
pay any attention to coming out even at the 
end of the diagram; one or more lines, as 
sixteen, may be quite beyond the diagram. 
Generally speaking, the more numerous the 
lines, the more easily and accurately the 
curve may be drawn, but beyond this the 
number of lines is quite immaterial. 

The theoretical curve may be drawn from 





|any point in the real curve, the only precau- 


|tion necessary being to select a point at 


the State, the latter taking county bonds at a | which it is known that the steam and exhaust 
valves are closed. 


low rate of interest.” 





any desired number of points in the curve | 


beginning of the diagram, representing the | 


l 
| draw the curve from a point representing | 
piston position either just before the exhaust | 
valve opens, or just after the steam valve has 
closed. In Fig. 4 the curve is drawn, in 
broken lines, from both these points. Se- 
lecting some point, as where the 14 line 
crosses the real expansion curve, measure the 
pressure from vacuum up to this point. The 
scale of the spring is 40, and the pressure is 
18 lbs. The number of volumes are, ac- 
cording to the unit adopted and represented 
by the distance apart of the vertical lines, 
14, hence to find the pressure on any other 
line, multiply this pressure by the number of 
the line and divide the product by the num- 
ber of the line upon which it is desired to 
determine the pressure. Thus 18 14=252, 
which, divided by 5, equals 50.4 lbs. ,the pres- 
sure to be set off on line 5. By setting off the 
pressures on all the lines and connecting the 
points, as shown, the curve is established. 

Sometimes, near the point of cut-off, it 
will be found difficult to connect the points 
satisfactorily. When this is the case, an- 
other line, as 35, may be drawn, and another 
point in the curve set off. In drawing the 
curve from the intersection of line 3, the 
same general plan is to be pursued; that is, 
multiply the pressure on that line by 3, and 
divide by the numbers of the other lines to 
find the pressure on them. 

It will be understood that it is not neces- 
sary that a scale of pounds be used at all; 
or, if it be, it need not necessarily be the 
scale of the spring, as all that need be con- 
sidered is that the product of the distance, 
horizontally, from C, and the height from 
the vacuum line V, of all points or parts of 


can be readily determined. Thus, if in a|the curve are equal. Thus, if at a dis- 
a { 
Boiler Pressure / _[] 
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tance of 2 inches from C’ the pressure is 50 
Ibs., at 3 inches it will be 
2X50 __394 Ibs. 
(250100, and 3334—100). 

It is, of course, necessary to establish the 
vacuum line by the scale of the spring used 
in taking the diagram, but this may be done 
by a scale of inches. In the present instance 
the distance of this line below the atmos- 
pheric line is 14.740 a little 
Having established the 
vacuum line, any scale of equal parts may 


-.8675 inch 


less than ~ inch. 
be used in setting off the points in the curve. 
There are other waysof drawing this curve, 
one of which may be found in the AMERICAN 
Macuinist of December 16, 1882, and an- 
other in the issue of February 10, 1883. 

With reference to the point from which to 
draw the theoretical curve, if it is desired to 
show, graphically, how much higher the 
pressure is at the end of the stroke than it 
should be, the curve drawn as from the in- 
tersection of line 3 will accomplish the pur- 
pose. But if it is desired to show how much 
more work might have been done with the 
steam accounted for by the indicator at the 
end of the stroke, then the curve should be 
drawn as from the intersection of line 14. 
In this instance, if the steam line is contin- 
ued till it cuts the upper curve, the space en- 
closed above the actual curve will represent 
this work. 

> ie 
American Watchmakers Ahead. 


Some weeks ago, after studying over sta- 
tistical reports of our imports and the observa- 
tions of foreign consuls, we came to the con- 


Generally it is better to, clusion that the watchmaking trade in this 
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country was falling behind Swiss rivals in 
the race of competition. We felt unhappy 
and somewhat alarmed, because our people 
had imported $700,000 worth of watches 
during the last year, and in sorrow with no 
anger we suggested means of preventing this 
drain on the pockets of the nation. The 
Jeweler’s Journal now comes to console us 
with the opinion that our alarm was entirely 
without foundation. That able journal, 


“which we willingly accept as authority on 


the subject, assures us that American watch- 
makers are looking after their trade interests, 
and there are no indications that they will 
suffer from foreign competition or from the 
elaborately fostered skill of foreign workmen. 
It says: ‘‘By practical demonstration it has 
been shown over and over again that the 
foreign watchmaker, however long the line 
and remarkable the skill of his ancestors have 
been, upon entering any of our factories his 
chief employment for months is unlearning 
past notions and prejudices, and being taught 
that American watchmaking is a practical 
pursuit of business methods in mechanics, 
rather than a mysterious art.” 
——_ ae 2 

The promise was made some years since 
that electricity was to be largely used in New 
York to furnish power for manufacturing 
and other purposes, but it is only’ recently 
that it has been applied, and then to operate 
an elevator. The power is derived from an 
engine some distance away, and conveyed 
by overhead wires, the arrangement being 
said to be quite satisfactory. Should the 
electric motor come into general use for this 
purpose, the builders of steam engines will 
console themselves with the fact that it re- 
quires considerably more power to do the 
work than if directly applied; but, for all 
that, there may be economy in supplying the 
power from central stations, and the fire risks 
and cost of attendance should be materially 
lessened. If, in connection with operating 
elevators, the electric companies would only 
lessen the perils of their use, no one would 
dispute the advantages of the electric motor, 
for this purpose at least. In the meantime, 
if the electric motor is found to work satis- 
factorily for the purpose above stated, there 
is no reason why it shall not work as well for 
other purposes, with the effect of introducing 
power into many places where it is not at 
present used. 

os elbhee 


Work in Elizabethport Locomotive Shops. 


When engine 169, belonging to the Central 
Railroad of New Jersey, was taken in for 
repairs, after running 86,547 miles, the driving 
box brasses, which were made of phosphor- 
bronze, were found in excellent condition, 
considering the work they had done. A 
cross section of one of them in this office 
shows 2” of wear. This engine made all the 
above mileage, most of it on the fastest runs 
on the Bound Brook route, without having 
the side-rods down. Another engine of the 
same class has been running over one hundred 
thousand miles since she came out of the shop, 
and Mr. Woodcock expects that her mileage 
will reach one hundred and fifty thousand 
miles before she needs an overhauling. 
Some of those engines gave a little trouble 
by breaking the driving boxes, and Mr. 
Woodcock found a remedy in planing the 
The shops at Eliza 
bethport are very busy with engine and other 
railroad machine work. There is a full com 
plement of engines in the shop receiving 


flanges slightly beveled. 


repairs. Every locomotive that comes in 


gets the extended smoke box put on, unless 





it has already been done. The diaphragm 
}used for regulating the draft with the ex- 
| tended smoke boxes of these engines is dif- 
| ferent from that we have seen on any othe 


road. It consists of plates about six inches 
wide, arranged like the slats of a shutter. 
They are fixed immovable, with a certain 
opening, but in any case where the draft is 
not even, it can be adjusted by changing the 
Among 
indications of progress noted in these shops, 


| 
| 


position of the diaphragm plates. 


| were the making of iron brake beams, and 
iron running boards for the locomotives. The 
brake beams are two iron slabs welded at the 

}ends, and kept apart in the middle with a 

| . 

| cast iron block. 
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The Milling Machine: Its Construction | the pitch or spiral of the thread on the tap. 


and Uses. 
By Joun J. GRANT. 
SIXTEENTH PAPER. 

The uses to which the spiral head and 
centers on the universal milling machine can 
be put are of such a varied character that to 
describe even a small proportion of them 
would fill a volume. About one of the first 
things that is done in the shop when the uni- 
versal milling machine comes into it is mak- 
ing special taps. While it is poor economy 
to make the regular or standard tap used in 
the shop, still there are always special ones 
required from time to time, and it is not gen- 
erally convenient to send to the makers of 
such tools for them. Then the spiral or uni- 
versal head comes into play. To make a 
good tap is a trade by itself, and as the flut- 
ing of it is of as much importance as any 
other part, it is well to know the best way to 
do it, and the best form of cutters to use on 
different kinds and sizes. 

The common hand tap should be fluted 
with a cutter of the shape shown in Fig. 1, 
as itis much easier to make and grind than 
a cutter having a more irregular shape. It 
is necessary to have a different cutter for 
each eighth of an inch in diameter of tap, up 
to and including }’, above that size one for 
every }” in diameter, as the radius of the 
corner on the cutter is greater on one suitable 
foralarge tap than on one suitable fora 
small one. This radius should equal about 
| the diameter of the tap. There are other 
shapes of cutters that will make a flute to 
take the eye of the general run of tool mak- 
ers, perhaps better than the shape shown, 
but this one is the best for general use. 

This shape of cutter is also well adapted 
for machine taps and reamers. The number 
of flutes in hand-taps should be four, except 
in extreme cases, when it is necessary to vary 
the number, putting three into very small 
sizes and five into very large ones. In setting 
a cutter of this shape the face should lead to 
the centre, as shown in Fig. 1, and if a cut- 
ter of proper size is used the round will com_ 
mence just below the root of the teeth. 
Never set the cutter so that it will cut a hook- 
ing tooth, as the best possible form is where 
the cutting faces lead towards the centre. 
In fluting taps, whenever possible, use the 
chuck on the elevating head to hold them, 
instead of a dog or carrier. When the sizes 
are small enough use the small drill chuck. 
Holding in this way supports the tap better, 
and the more solid a tap is held the less 
chatter marks and ragged edges will be left 
on the teeth to file or grind off. 

The amount of land that should be left on 
the tap will be determined by the cutter it- 
self, and will vary in width with every size. 
The size of the core, or center part, should 
be about $ the diameter of the outside. 1 
say about these sizes, because there is such 
« difference of opinion as to which is the 
best, and although the above are from the 
results of my experience in that line, 1 would 
The 
beginner, however, cannot go far astray if 
he follows them. 


not put them down as arbitrary rules. 


Hob taps for cutting dies require a differ- 
ently shaped flute from the common hand 
tap, as the teeth are much finer, and should 
lead to the center on both the back and front 
of the land, as they are often used to cut in 
both directions. The cutter is made for this 
job with a bevel on each face, and the edge 
rounded, as in Fig. 2. This requires fewer 
number than for hand _ taps. 
The flutes should go below the thread only 
the amount of the round on the cutter. The 


land and the space should be about equal in 


cutters in 


Holes tapped with a tap made in this man- 
ner will leave both sides of the thread alike, 
for the reason that the cutting face of the 
tooth is square with each point or tooth. 

The shanks can be squared either with a 
pair of straddle mills or with a shank cutter 
cut on the end, as shown in a former paper. 
Where only a few taps are to be squared or 
a variety of sizes at the same time, the 
shank cutter is better, as the job can be ac- 
complished in about the same time that is 
occupied in adjusting collars between the 
straddle mills. But where a large number of 
the same size are to be squared, use the 
fixture with rotary chuck, and a pair of 
straddle mills. 

Making reamers is another job requiring 
the use of the universal head. The same 
cutters used for flushing taps will answer for 
reamers, not using the same size cutters for 
reamers as for tap of same diameter, but for 
1’ reamer use 3” tap cutter and other sizes 


in the same proportion. In nearly all cases, 
as with milling cutters, reamers are made 
with too fine teeth. A reamer of 13” diame- 
ter with six or seven teeth will cut a better 
hole, with the expenditure of far less power, 
than one having more teeth. 

Nuts may be finished ou their sides either 
by straddle mill, the nut being held in the 
chuck on the facing arbor, or by using the 
shank cutter as in squaring shanks of tap. 
Still another way, when there are quantities 
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of one kind to mill, is to make an arbor of 
the size of the hole in the nuts, the arbor 
being long enough to take fifteen or twenty 
nuts. The end of the arbor should be 
threaded, and a nut used of a diameter 
smaller than the flat sides of the nuts to be 
milled. Place the nuts with the faces all 
one way, and bind them with the nut on the 
mandrel. Place the arbor between the cen- 
ters and use either a flat mill or the end of a 
shank cutter, using the center rest under the 
middle to prevent springing. 

Bolt heads can be milled either with the 
straddle mill or with the end of the shank 
cutter. Where practicable the spiral head 
should be elevated to stand perpendicular, as 
it is easier to move the platen than the eleva- 
ting slide or knee, with the further advantage 
of having a feed. Fillister 
screws should be slotted with 


power head 
the head in 
In my next I will show the 
form of cutter used for, and the manner of 
grooving and backing off, a twist drill. 
<->. 

Boiler Inspector’s Tests of Safety Valves. 


this position. 








width. The number of flutes in hob taps 
varies with the diameter, and should be, for 
size up to and including $” diameter, equal | 
to 12 diametrical pitch; above that size, 10 
pitch will answer. 

There 


are cases where extreme coarse 
pitches are necessary on a small diameter of | 
tap; all such should be cut with a spiral 
flute, and of such a pitch that the cutting | 
faces will come square, or, in other words, 


so that the flutes will be at right angles with 





A feeling having been growing throughout 
the country for some time that the various 
forms of spring safety valves were not re- 


|ceiving the patronage that their merits de- 
| served, the National Board of Steam Boiler 


Inspectors recently determined to make a 
series of public tests, for the purpose of 
demonstrating the value of all safety valves 
submitted to the 


ordeal. The board gave 


notice to all owners or makers of safety 





just the pressure exactly as they want it. 


a valve gave its dimensions, 


tests to be made. 
was then regulated accordingly, and the gate 


inspectors, who stood around the hot drum 
with commendable persistence. 


Raised at 


; 3 inches diameter. 
Raised at Pounds closed at Distance Raised. 
70 68 OT” 
80 my ov” 
90 86 0975” 
100 ine’rd to 105 95 09” 
48 ‘ ny 48 10” 
51 49 10” 
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on February 4. The declared object of the 
tests were for the purpose of rating the 
various kinds of safety valves according to 
their merits, taking the lever value as the 
basis of comparison. 

The board met at Boston at the time speci- 
fied, and consisted of Gen. James A. Dumont, 
supervising inspector-general, Washington, 
D. C.; Mr. Geo. H. Starbuck, New York ; 
Mr. Van Valkenburgh, Butfalo; Mr. Men- 
shaw, Baltimore; Mr. Burnett, St. Louis: 


Mr. Fehrenbatch, Cincinnati; Mr. Flower, 


St. Paul; Mr. Norton, New Orleans; Mr. 
Cook, Detroit ; Mr. Garrett, Memphis. The 


intention was to carry on all the tests at the 
works of the Consolidated Safety Valve Com- 
pany, 55 Sudbury Street, but several manu- 
facturers desired to have their valves tested 
at their own works, and the 
agreed to by the inspectors. 
The Consolidated Safety Valve Company 
are peculiarly well provided with facilities 
for testing safety valves at a wide diversity 
of pressures. They have a steel boiler in the 
basement of their works which has been 
tested to 400 pounds, and on which they 
carry a pressure of 200 pounds when that 
tension is necessary for experiments. On 
the floor above, and connected to the boiler 
by a gate valve, is a steam drum, which is 
fitted up with the apparatus needed to attach 


request was 
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any kind of safety valve. The pressure on 
this drum is regulated by the gate valve, and 
test gauges enable the experimenters to ad- 


Means are also provided for regulating the 
flow of steam to the safety valve under test. 
In making the tests, the party in charge of 
which were 
measured by the inspectors, and he men- 
tioned the pressure at which he wished the 
ry . 
rhe pressure in the drum 


valve opened, admitting steam to the valve. 
Every operation was closely noted by the 





RICHARDSON CONSOLIDATED VALVE, 


2 inches diameter. 


Pounds closed at Distance Raised. 

2 24 11” 

35 324 13” 

50 47 12” 

60 58 100” 

70 68 095" 

90 iner’u to 95 87} 08” 
100 97 08” 


ORME VALVE, CHICAGO, 





] 
valves who had applied to have the use of | 


their valves sanctioned by the board, that a 
public test would be held at Boston, beginning 


4 inches diameter. 


101 96 185” 
2} inches diameter. 
134 130 18” 


PEARSON’S VALVE, BOSTON, 
2 inches diameter. 


Raised at Pounds closed at Distance Raised. 


128 123 .065” 

136 123 07" 
25 inches diameter. 

SO 76 oe” 

85 76 125” 
4 inches diameter. 

100 94 mal 

OOLLIER VALVE, BAY CITY, MICHIGAN. 
9; 


2 inches diameter. 
Raised at Pounds closed at 
100 96 


Distance Raised. 


375” 
100 ine’rd to 108. 98 Bef Sd 
90 87 450°” 
90 iner’d to 91 87 Pe i 
wv 78 -_ 
70 68 55” 
50 58 45” 


OROSBY 3-INCH VALVE. 
Opened at Pounds closed at 


90 83 


Distance Raised. 


On? 
92 824 .018” 
80 76 09” 
60 57 085” 

4 inch valve. 

60 57 0875’ 
60 57 10" 
90 82 .0975”’ 


On Wednesday morning the Board of In- 
spectors visited the steamship City of Glou- 
cester and made a trip out the bay to 
observe the action of a Richardson consoli- 


dated valve on the boiler of thee vessel. 
Chis is a marine valve 5 inches diameter 
with «a separate relief valve in the same 


case. Both valves have nickel seats and the 
case is so arranged that it can be locked 
beyond the control of the engineer. The 
arrangement admits of the pop valve being 
raised as a relief valve when necessary, but 
it cannot be loaded after the case is closed. 
The independent relief valve prevents the 
necessity for using the pop valve to blow 
steam through unless there is an urgent 
necessity for reducing the pressure quickly, 
when both valves can be used, giving a 
double opening. 

When the vessel was steaming out the 
harbor with the boiler at its hottest, the 
were suddenly stopped and_ the 
dampers left open. The safety valve sub- 
jected to this test opened at 86, and the 
gauge did not show an increase of more than 
2 pounds pressure during 6 minutes and 40 
seconds that the safety valve remained open. 
Three more tests were made with this valve 
at the dock, with the following results: 


Opened at 


engines 


Pounds closed at Distance Opened. 


86 85 1675 
86 85 .16 
86 85 .16 


oie 


LEVER VALVE, 3 DIAMETER, WITH KNIFE EDGE. 


The pressure was repeatedly run up o® 
this valve to ascertain what increase of 
pressure it would relieve. 

Raised at 


Pounds closed at Distance Raised. 


oF 23 A ae 
25 iner’d to 30. «22 Pa 
35 32 .02” 
39 iner’d to 40 32 02” 
45 * 50 403 Pols vig 
4%) « 55 454 55” 
60 “ 65 55 105” 
60 « gg 5D Be bys Ya 
80 « 95 74 .095” 
90 “« 95 88 TO" 
100 « 405 94 By od 


The action of this valve forms the basis of 
comparison of the others. 

—-- 
The new four-cylinder engine, which has 
been on trial on the and Albany 
Railroad for a week past, is said to be mak- 


Boston 


ing a poor showing, because the grades are 
so heavy that the compounding arrangement 
won’t work. When run as an ordinary 
double-cylinder engine, it eats up more fuel 


than the heaviest engines on the road, and 
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draws no more cars.— 7'he 
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Locomotive Engine Running—-The 
Motion. 
By ANGus SINCLAIR. 
FIRST APPLICATION OF LAP. 


Lap was applied to the slide valve in this 
country before its advantage as an clement 
of economy was understood in Europe. As 
early as 1829, James, of New York, used lap 
engine used to run a 
1832 Mr. Charles W. 
Copeland put a lap valve on a steam boat 


on the valves of an 


steam carriage, and in 


engine, and his father understood that its ad- 
vantage was in providing for expansion‘of 
Within a decade after our first 
steam-operated railroad was opened the lap 


the steam. 


valve became a recognized feature of the 


American locomotive, but the cause of the 
saving of fuel effected by its use was not 
well Many 
engineers attributed the saving to the early 


comprehended. enlightened 


opening of the exhaust brought about 


where outside lap was used, which they 
theorized reduced back pressure on the piston, 
and in that way they accounted for the en- 
hanced economy resulting from the applica- 
tion of lap. It was not till Colburn applied 
the indicator to the locomotive that the true 
cause of economy was demonstrated to be 
in the additional work taken from the steam 
by using it expansively. 


THE ALLEN VALVE. 


An improvement on the plain /) slide valve 
has been effected in a simple and ingenious 
manner in the Allen valve, which is receiving 
considerable favor for high-speed locomo 
tives. This valve is shown in the figure. The 
valve has a supplementary steam passage, 
The 
valve and seat are so arranged that so soon 


A, A, ca&St above the exhaust cavity. 


as the outside edge of the valve begins to 


uncover the steam port at /’, the supple- 
mentary passage begins receiving steam at (, 
and this gives a double opening for the ad- 
mission of steam to the port when the travel 
is short. As the travel of the valve is always 
short when an engine is running at high 
speed, the advantage of this double opening 
is very great, for it has the effect of admitting 
the steam promptly at the beginning of the 
stroke, and maintaining a full pressure on 
the piston till the period of cut-off. 


ADVANTAGES OF THE ALLEN VALVE, 


With an ordinary valve cutting off at six 


inches, and having five inches eccentric 
throw, the port opening seldom exceeds 3" 
It is a hard matter getting the full pressure 
of steam through such a small opening in the 
Allen 


valve is used with that motion, the opening 


instant given for admission. If an 


will be double, making }’’, which makes an 
important difference. The practical effect 
of a change of this kind is that an engine 
will take a train along, cutting off at six 
inches with the Allen valve, when, with the 
ordinary valve the links would have to be 
dropped to cight or nine inches. The valve 
can be designed to work on any valve 
seat, but the dimensions given in figure are 
those that have been found most satisfactory 
with our large passenger engines. In design- 
ing an Allen valve for an old seat, it is some- 
times advisable to widen the steam ports a 
quarter of an inch or more by chamfering off 
the outside edges that amount. Care must 
be taken to prevent the valve from traveling 
so far as to put the supplementary port over 
the exhaust port, for that would allow live 
steam to pass through. The proper dimen- 
sions can best be schemed out on paper before 
making the required change on the seat. 

The principal obstacle to the general intro- 
duction of the Allen valve into the high-speed 
locomotive practice of this country seems 
to have been in the diffieulty to get the valves 
to stand. Parties are now making a specialty 
of manufacturing this valve, and the difficulty 
with castings has been entirely overcome; 
so there is a prospect of its making rapid 
progress into favor. 

In very carefully conducted experiments 
made on the Boston and Albany Railroad to 
compare the performance of the Allen valve 


with an engine equipped with a common 


valve, it was found that the Allen valve | 


effected a fuel saving of seven per cent. 


Valve | 
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INSIDE CLEARANCE. 
For high-speed locomotives, where there is 
| great necessity for getting rid of the exhaust 
| steam quickly, the valves are sometimes cut 
away at the edges of the cavity, so that when 
the valve is placed in the middle of the seat, 
it does not entirely cover the inside of either 
of the This is 
clearance. In many instances inside clear- 


steam ports. called inside 
ance has been adopted to try and rectify 
mistakes made in designing the valve motion, 
principally to overcome defects caused by 
deficiency of valve travel. The fastest loco- 
motives throughout the country do not re- 
quire inside clearance, because their valve 
motion is so designed that it is not necessary. 
Inside clearance induces premature release, 
j}and diminishes the period of expansion. 
Consequently inside clearance wastes steam, 
and ought to be avoided. At a certain point 
of the stroke, inside clearance leaves both 


ends of the cylinder open to the exhaust, so 
there must be some live steam lost by escap- 
ing through the opening. 


LEAD. 

There are certain advantages gained in the 
working of a locomotive by having the valves 
set so that the steam port will be open a small 
distance for admission of steam, when the 
piston is at the beginning of the stroke. This 
opening is called lead. On the steam side of 
the valve the opening is called steam lead; 
on the exhaust side it is called exhaust lead. 
Lead is generally produced by advancing the 
eccentric on the shaft, its effect being to 
accelerate every event of the valve’s move- 
ment, viz., admission, cut-off, release, and 


compression. In the most perfectly con- 
structed engines there soon comes to be lost 
motion in the rod and in the 


The effect of this lost motion is to 


connections 
boxes. 
delay the movement of the valves, and unless 
they are set with a lead opening, the stroke 
of the piston would in some instances be com- 
menced before steam got into the cylinder. 
It is also found in practice that this lost 
motion would cause a pounding at each 
change in the direction of the piston’s travel, 
unless there is the necessary cushion to bring 
the cranks smoothly over the centers. Without 
cushion, the change of direction of the piston’s 
travel is effected by a series of jerks that are 
hard on the working parts. So long as the 
lead opening at the beginning of the stroke 
is not advanced enough to produce injurious 
counterpressure upon the piston, it improves 
the working of the engine by causing a 
prompt Opening for steam admission at the 
beginning of the stroke. This is the time 
that a full steam pressure is wanted in the 
cylinder, if economical working be a con- 
sideration. A judiciously arranged lead 
opening is therefore an advantage, since it 
increases the port opening at the proper time 
for admitting steam, tending to give nearly 
boiler pressure in the cylinder at the beginning 
of the stroke. With the shifting link motion, 
the amount of lead opening increases as the 
towards the center 
notch, the magnitude of the increase in most 


links are hooked back 
cases being in direct proportion to the short- 
ness of the eccentric rods. A common lead 
opening in full gear with the shifting link 
is ,,", often 


| center notch. 


1S 





which increases to 3” in the 
The tendency of wear and 
| lost motion is to neutralize the lead, so that 
| when # locomotive motion gets worn, in- 
creasing the lead will generally improve the 
working of the engine. 


Notes of Mechanical Experience. 
The father of Mr. Charles W. Copeland, 
treasurer of the American Society of Mechan- 
ical Engineers, 
chine-shop owners in New England. 


yas one of the pioneer ma- 
When 
the century was still young he began making 
carpenters’ tools in the shop at Hartford, 
Connecticut, which has now developed into 
the Hartford Engineering Company’s Works. 
From small tool making, Mr. Copeland went 
into the building of printing presses, and 
eventually into heavier machinery. 

He made the first calender for paper mak- 
As the 
demand for steam engines for marine pur- 
poses grew up, Mr. Copeland went into that 
branch of machine work, and he built the 
engines for many stern-wheel boats intended 
for river service. They were mostly high- 
pressure engines, and some of them are still 
to be found on Western tug-boats. 

About 1830, when the public interest in 
railroads was beginning to manifest itself, a 
down-East showman came to Mr. Copeland’s 
shop and expressed a desire to have a small 
locomotive and car made, so that he could 
show the people how the thing worked. 
yas then a young man work- 
ing in the shop, and had been interesting him- 
self in the English locomotive experiments, 
undertook to get out the locomotive for the 
showman. He had received a minute de- 
scription of the Rocket, as she appeared in 
the Rainhill competition, and he wished to 
make the showman’s locomotive after the 
same style, but his father preferred that the 


ing that was got out in this country. 


Charles, who 


Eo 





SS 


THe ALLEN VALVE. 


as 
rhe 


machine was built to run on a circular track, 


engine and boiler should be vertical. 


and the wheels were coned, but the axles 
were square with each other, and the boxes 
were held in a rigid base. When it was fin- 
ished and ready for trial, it was found that 
the wheels would not keep on the track. 
After some cogitation, Charles thought that 
the axles should be set radial with the circle. 
His father concurred in thinking that plan 
should be tried, and the change was made. 
Then the machine followed the 
mirably. The make steam 
fast enough, and, without knowing that such 


track ad- 
boiler did not 


an aid to draft had previously been used, the 
makers of this exhibition toy-engine turned 
the exhaust into the stack, 
causing great improvement in the steaming 
ability of the boiler. 

About the year 1833, Mr. Copeland went 
to work in the West Point Foundry, and 
there helped to build the ‘* Brother Jona- 
than,” 
country. 


steam smoke 


one of the pioneer locomotives in this 
The owners of the foundry had 
such a rush of orders for engine building in 
those days that they declined to continue the 
building of locomotives, which they thought 
would not be such a permanent and regular 
business as marine engine building, which 
they had plenty of orders for. 

Nearly all the work was done by hand in 
those times, machine work not being con- 
sidered as accurate as that done by a good 
machinist. The principal tool in the West 
Point Foundry was the lathe, and hand-turn- 
ing was extensively done. 
planer, made by Roberts of Manchester, was 
imported on speculation, and lay in a ware- 


house two years before a buyer was found. | 


The West Point Foundry bought it, and 


thereby got the first planer used 


merica. 
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Charles W. Crawford, Brazil, Ind., has pat 
ented a systematic arrangement for prevent- 
ing condensation in steam cylinders. He 
uses a jacketed cylinder and proposes to 
keep a current of hot air passing through the 
jacket cavity from a heater specially fitted 
The heating of the air 
will be done by a flue connected with a fur- 
nace, and the hot gases will be circulated by 


up for the purpose. 


means of a blower, which is intended to pass 
the partially cooled gases back to the heater, 
after they round the cylinder 
jacket. 


have gone 
a ee 
In a lecture on ‘* Labor and Education,” 
by a friend of the paper, reported in the 
Marine Journal, many good points are made. 
duties of 
State in seeing that all its children received a 
Speaking of the 
of Massachusetts, 


He eloquently urged the every 
common school education. 
compulsory school law 
which he admitted had many weak points, 
he said it compelled al! to have at least a com- 
mon school education. It produced a world 
of learning that caused that State to furnish 
professors and teachers to all America, and 
did not stop there, but her learned men pen- 
etrated into all the ramifications of the earth 
until it became a proverb that Boston was the 
“hub” from which the literature and science 
of the world radiated. If that law is to be 
regarded as a failure, he wished to see Ohio 
While we are spend- 
ing millions on music, let us spend a little on 


fail in the same way. 


compulsory education, so we can all sing to- 
gether. 

The educated mechanic of sober and good 
moral habits trouble 
about work. Because he is always 
They do not 
strike or go out as a class, but when they 
are dissatistied they just bundle up their tools 
and walk out of the shop. They are to-day 
the most independent citizens inthis country. 


never strikes or has 


Why ¢ 


in demand and appreciated. 


Running a Lathe. 


3y Frank H. Ricnarps. 
FIFTH PAPER. 

I don’t know whether the astute reader 
will be able to discover any method in the 
succession of these papers, but I am dimly 
conscious of a misty plan which determines 
their evolution. | assume that I have a new 
lathe, and I am accumulating about it what- 
ever will enable me to run it as successfully 
as possible. J am disposed to reiterate and 
insist upon the importance of having things 
handy and comfortable if one would attain 
the highest success. In the machine shop 
especially nothing succeeds like success. 
The shop is run usually, first of all, for the 
profit of the proprietor, and the most profit- 
able man is the most valued, and commands 
the highest wages. But the wages sugges- 
tion is only one of many considerations, and, 
operating alone, does not produce the best 
workmen. Men have preached that honesty 
is the best policy to the glorification of policy 
and 


rather than honesty, have developed 


many a rascal. So we can never produce 
the best workman while we make quantity 
rather than quality of product the measure 
of excellence. Why may not a man who is 
running a lathe find the same satisfaction in 
the product of it that the locomotive engi- 
neer does in the run of his engine, or the 
captain in the successful voyage of his ship ? 
No matter what pay you give a man, if you 
can’t get him to love his calling and take 
pride in achievement in it you never get out 
the best of him. 

But, other things being equal, speed is still 
Effect- 
accom 


the measure of 2 workman’s worth. 
lathe work 
plished by spurts. It is done rather as the 
speed of the fast mail is attained, by keeping 


ive speed in is never 


the train constantly in motion, the complete- 
ness of all arrangements making the stops as 


A chain-worked | few as possible, and abolishing all preventa- 


ble delays. The man who can prepare and 
set a tool and adjust his feed and speed to 


take the biggest cut off a heavy piece of 


| work, may lose all that he gains by his lack 


in| of forethought 


and preparation in making 
his changes, by his method of ‘laying out” 
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his work, by his neglect to keep his tools 
generally in good condition, by not having 
the special tool next required in the course 
of his job ready when wanted, by not insist- 


ing upon being provided with the special 


facilities and handy tools that the lathe re- 
quires. 

Every one in these days has seen the light 
swinging arm upon which they hang the 
mail bag for the train to catch -as it whizzes 
by. Who has thought how insignificant is 
the cost of it in comparison with the cost of 
the road and its equipment? Yet, saving a 
stop, it carries the mail train a mile or two 
on its journey. So I favor all facilities about 
the lathe for doing things in the right way. 
I would use make-shifts only for very rare 
Such jobs as never came to the lathe 
before,and which in all probability will never 
never come again must be done as best we 
can. 

Especially would I banish make-shifts 
around the lathe for operations that occur 
daily or hourly. On too many lathes there 
are nuts bolt heads which to be 
frequently adjusted, and for which no suita- 
ble and well-fitted wrenches are provided. 


jobs. 


or have 


It is so handy to use a screw wrench, and 
the nuts are soon mutilated, and the poor 
wrench 


screw in its place one of the most 


valuable of machinists’ tools—has to shoulder 
any quantity of unjust abuse. 

Most lathes require one or more screw 
drivers. The apron is usually put on with 
slotted screw heads, and there will generally 
be found around the lathe two or three other 
sizes of screws, all requiring to be screwed 
up tight, and to these screw drivers should 
be carefully fitted, filling the slots both in 


yp | 














Wr 
width and 


Rieur. 
Nothing about the 
lathe is more likely to be mutilated than 
I know, of course, that every 
machinist despises a screw driver, consider- 


ING. 
thickness. 


these screws. 


ing it a carpenter’s tool, nevertheless at some 
sacrifice of my personal feelings, if I had to 
driver often I 
and I would 


use a screw would have a 


serew driver to use, have it 
right. 

It has been discovered that it is possible 
to screw up or to unscrew a bolt or nut by 
means of a hammer and chisel; but I would 
hasten to correct a false impression that has 
thereby arisen, and which I find extensively 
prevails among machinists. Occasionally it 


has happened that a machinist has been 
caught working upon 
hotel, with the hotel already on fire, or upon 


some job like that likely to be wanted soon, 


a fire-escape for a 


and in his haste he has taken a hammer and 
chisel to screw up or unscrew a bolt. Those 
who come after him are too apt to think that 
the mark of a chisel upon a nut or bolt-head 
prohibits them from ever 


again using a 


wrench upon it. Now, this is a mistake. I 
stake my mechanical reputation upon the 
that 


the normal and most satisfactory instrument 


assertion a wrench and not a chisel is 
for the purpose. 

A man should draw the line sharply, and 
never overstep it, as to his right to mutilate 
tools. The place to draw the line is at the 
beginning. No man has any right in that 
direction. No matter how much the pro- 
prietor or the foreman insists upon having 
the tools banged up, he should for the sake 
of 


would do it without authority, and when no 


his own reputation, refuse. One who 
one was looking, should, upon detection, be 
put where he would have no chance to repeat 
the operation. The fellow who will put all 
sorts of unsightly marks upon his tail stock 
to tell where he sets over for special tapers, 
or who scratches the slide of the planer head 
to tell how far he feeds the tool down, would 
be capable of hammering upon the ferule of 
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a screw wrench to screw a bolt tight. One 
who can do the latter trick can with perfect 


consistency be ready to lie out of it; so, | 


though I have seen his marks, I have never 
caught him. If any organization will detect 


and arrange to hang the wretch, I will give 


a pull to the rope, with pleasure. 

I do not know why builders do not grad- 
uate the tail stock. They should certainly 
do so, and the cost would be trifling. If I 
got hold of a lathe with the tail stock net 
graduated, I should do it when I got an 
opportunity, and I would do it as neatly and 


accurately as possible, and as though it 
belonged to the lathe. The back of the tail 
stock may have no surface suitable for 


finishing and graduating, and it may be well 
to graduate a steel plate and put it on with 
two or three little screws. It will be well to 
fasten this plate to the upper or movable 
part of the tailstock and the pointer to the 
lower. This pointer if fastened by a single 
screw may readily be adjusted to the center 
mark, and then screwed tight. 

With a little care one can graduate a plate 
for this purpose upon his lathe about as neat- 
ly as it can be done upon a dividing engine. 
Remove the tool-post and clamp your plate 
upon the top of the rest like this. Then 





Ke, 





























have a short bar upon the centers, with a lit- 
tle Y cutter init todothemarking. Nowsay 
that we wish to graduate the plate to six- 
teenths. We find a gear suitable to give us 
the requisite movement, and place it upon 
the screw. I would compute the gear in this 
way: Say that the lead screw is 5 to the inch. 
Then if 5 revolutions of the screw move the 
rest 1”, it J,’ we require ;), of 5 
revolutions, or #, of 1 revolution. If now 
we find a gear of 80 teeth, }, of 80, or 25 


The dif- 


ferent lengths of marks for the several de- 


to move 


teeth would answer our purpose. 


nominations of measures are made by feed- 
ing the plate under the cutter to the distances 
required, and this may be gauged by count- 
Wedo not 
feed the plate in to the required distance and 


ing the revolutions of the screw. 


then back it out, as this would pretty surely 
but upon 
reaching the required distance the cutter bar 


break the point off our cutter; 


is revolved in the direction of the arrow un- 
til the cutter cuts out of the plate, when it 
may be backed with safety. To allow of this 
movement the bar should be held by a dog, 
with a long, straight tail resting upon a pin 
The tail of the dog may 
be brought to rest upon this pin for each cut, 


The 


on the face-plate. 


and rolled up from it to free the cutter. 
spindle should, of course, be blocked. 

When we have our plate graduated and in 
pointer 
will be 


place upon the tail stock, and the 
carefully adjusted to the center, it 
well to mark the head of one of the adjust- 
ing screws so that we can tell by the position 
of it more closely than by the pointer when 
the tail stock is accurately adjusted. 

Few workmen acquire the habit, or realize 
the advantage, of using the screws about a 


machine for the purposes of measuring, as a 
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means of saving time and as a help to pre-|is never ordered until the last minute, so the 


cision in doing a job. 
the outside of a collar, or of a hand wheel, 
makes but a slight advance of the screw, so 
that by it measurements may be 
with almost microscopical accuracy. 
|often the careful average workman files a 
mark upon the drill with which he is boring 
a piece in the chuck, and how by the wear- 
ing and breaking of his drill he is constantly 
employed in correcting his marks, and what 


graduations he produces upon it, and how 
worthless they are when we know that by 
simply counting the turns of his screw he 
could accomplish his purpose so much better. 
If the hub of the screw in the tail stock, and 
also the screw of the rest, be deeply and leg- 
ibly marked for each eighth or sixteenth of 
a turn, and a little table like this below be 
placed in some convenient receptacle, as, for 
for in 
connection with it, it will be found handy : 


TABLE 


instance, the workman’s head, use 


SHOWING THE REVOLUTIONS OF SCREWS OF SEV- 
ERAL PITCHES TO PRODUCE A GIVEN LINEAR 
MOVEMENT. 

Piteh 5 6 10 12 
5 5 
16 16 s 1 
i ) l l 
; 8 , 1} 14 
a 15 l 7 »l 
16 16 I I ~ all 
1” et a) 
$e 7 ol > 1 
3 1s 24 5 4} 
4” vt 3 5 6 
Mg 34 33 6} re 
4 33 4} 74 9 
7’ ; 1 23 l 
4 {3 a4 8} 105 
I 5 6 10 12 
The screw of the tail-stock and the main 


screw of the rest should be marked as I sug- 
gest, and the apron should be so geared that 
ach revolution of the crank which moves 
the rest along should move it exactly aninch ; 
then divisions upon the hub of this crank, 
similar to those upon the screws, indicating 
sixteenths of an inch, would be found ser- 
viceable for linear measurements upon work 
in the lathe. The crank, measuring inches, 
would also be found a convenience in cutting 
screws without a backing belt, the revolu- 
tions of the handle showing where to throw 
in the nut. 

These little points are not worthless hob- 
bies of my own. I know them to be of prac- 
tical value, and a habit of availing myself of 
them has before now brought me many a 
dollar when I have been employed upon 
piece-work. VPiece-work has often been a 
brightener and a suggester both to employer 
and to workman, and may sometimes afford 
a very good test of the value of certain con- 
trivances. Every little while a chap comes 
along with a new patent combination mu/tum 
in parvo lathe tool-holder. Each sample is 
simple and perfect and satisfactory until the 
next of its race comes along, which is more 
The 
last of them is so good that I have not the 


simple and perfect and satisfactory. 


heart to dismiss it peremptorily, as my in- 
For the life of 
tell what ingredient it lacks, or why it won't 


stincts bid me. me I can’t 
save steel and grinding and forging, and _ re- 
duce the number of tools on the board, and 
whatever else they claim for it, yet I know 
perfectly well that, if I had a job by the piece 
that I wanted to crowd for all it was worth, 
I would throw the thing out of the window. 
~- o—ape 
LETTERS FROM PRACTICAL MEN, 


Lack of Opportunities in Learning 
Trades, 


Editor American Machinist: 


I have noticed that a good deal is written, 





recently, of the lack of opportunities for 
apprentices to properly acquire the trade at 
which they were working. Not long since 
one of our apprentices came to me and asked 
He is a bright, 
| ambitious young fellow, and I promised to see 
| what I could do for him. 


it 


|to be put on better work. 


I believe in forcing 
he growth of such boys, when possible. 

I began to think of some job that would test 
‘his brain a little, and my thoughts ran some- 
Yes, that would 


| thing like this: Engine bed. 


be a good job for him; but that bed must be 
| made and delivered within two days, so I can- 


‘not run any risk on that. That is a job that 


A large movement of | surest man I have must make it. 


| 


} gears 


| 


| wanted 


Cylinders, 
steam chests, slide valves, cranks, fly-wheels, 
all these were gone over in turn, but 


effected | the time was so limited on all that it was a 


How | great risk to let a novice assume the respons- 


ibility of making either of them. 

Now, the cause of all this is in the holding 
back of orders until the work is absolutely 
immediately 


and the disposition 


jof manufacturers to refrain from carrying 


a handsome and intelligible-looking series of | 





anything in stock. This brings about rushing 


}orders through the foundry, and makes it 


substantially impossible to trust a boy on 
good work. The fact is that, to learn a trade, 
a boy must stead it. 

The question in my mind is: Does not high 
tariff foster this state of affairs? It seems to 
me that its effect is to make business high 
pressure or no pressure atall. It is a good 
deal like the boys I saw on Mount Pisea, in 
Pennsylvania, at the Switchback Railroad. 
They were scrambling after pennies thrown 
out by the passengers, and it was either no 
pennies or more than they could get hold of. 

The tariff part of the argument may not be 
pertinent; that is, I may be in the course of 
gradual development into a crank. But, for 
into the 
shop, have too few opportunities to become 


some reason, boys, after they get 


Fae) 


skilled workmen, and this lack is because 
there is, in business, either a feast or a famine. 
Can the effect of this be other than lessening 
the number of skilled mechanics in the future 2 


FouNDRYMAN. 


The Equidistant Series for Gear Cutters, 
Editor American Machinist : 

In your paper, some two years ago, I pro 
posed a formula by which this series might 
be computed, no definite rule having before 
been published. In his treatise on Kinemat 
ics, Prof. C. W. MeCord, of the Stevens In- 
stitute, overhauls this formula, admits that it 
is **tolerably ’ accurate in some cases, but 
claims that it vitiates the results and destroys 
the equidistant characteristic of the series. 
Iie then proceeds to develop a most clumsy 
invention to take its place, which is based 
upon the assumption that an equal division 
of the locus curve of the points of the teeth 
will equally divide the errors in the form of 
the epicycloidal face curve. 

If the new rule were any better, more ac- 
curate, Or more convenient than my own, | 
would willingly have submitted to the change, 
but neither being the case, [ objected in your 
issue of Jan. 5th, last. 

To make a clear statement of the matter 
at issue, I will propose the following points 
for discussion : 

Ist. 
accurate than any practical application that 
of it. 
of an inch, on a tooth of 4 diametral pitch, 
that the 
method is perfect, is a little better than the 


My approximate formula is much more 


can be made One three thousandths 


assuming, for comparison, locus 


’ the Profes- 
An ab 
solutely perfect method could not possibly 


‘tolerable close approximation ’ 
sor is willing to give me credit for. 


be more useful for any real purpose. 
2d. 


for any and all practical purposes, but it is 


The formula is not only as accurate 


much more simple, comprehensive, and easily 
applied than the proposed substitute. 
3rd. 


practically, but is also an approximation and 


McCord’s method is accurate enough 


not as theoretically exact and perfect as has 


been assumed. Its assumed method of uni- 


formly dividing the locus curve hasnot been 
shown by him to equally divide the errors of 
velocity ratio, although it may do it, and 


until I showed him what was wanted, was 


not so claimed by him. He pays close at- 


tention to errors of form, and says not a 


word about velocity ratio. 
It 


does 


is a further approximation in that it 


not divide the locus curve at all, but 
aims to divide the approximating circle. 

4th. The locus method does not, as per- 
sistently claimed, divide the locus curve uni- 
The 


states that the series he gives at 


formly to a single tooth. professor 
table IV 
has been computed by this method with 
great care, but the method is so inaccurate, 
or its application so difficult, even in the 
hands of its expert inventor, that the inter- 
val 97 to 147 is more nearly equal to the 
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interval, 147 to 286, than to the given inter- | 


| 


val 147 to 296. One or the other of the} 
given intervals is several teeth from the | 
truth. My approximate intervals, 96 to| 


| 
144, and 144 to 288, of table III divide the | 
locus curve more uniformly than the corre- | 
sponding perfect and exact intervals of the | 
locus method. The proof of this statement | 
in detail is simple, but would take more 
space here than I can reasonably call for. 
5th. The practical difference between the 
two methods is always an imperceptible 
fraction. The comparison I have made ap- 
plies to the series in universal use running 
from twelve teeth to rack, with the usual 
addendum for diametral pitches, and the 
greatest difference in that case is the me- 
chanically invisible fraction of about one- 
third of a thousandth of an inch on a tooth 
of four diametral pitch. The usual condi- 
tions would have to be terribly strained to 
show a difference within the notice of the 
most careful use of scale and calipers. If 
McCord’s method can be proved to be more 
accurate than mine, the amount of the im- 
provement is of no account whatever. 
Gro. B. GRANT. 

Boston, Mass. 
~—=_- _ 

Use of Heavy and Light Hammers. 
Editor American Machinist: 

I have just been reading the very interest- 
ing and instructive article in your issue of 
February 9th upon ‘The Hammer,” and I 
always enjoy the very practical teachings of 
its eminent author. 

This is a subject which, I think, deserves 
more attention than it usually gets, as per- 
haps there is no tool so much used, and so 
much abused, as the hammer. 

But there is one thing in the article re- 
ferred to that Ido not understand. I refer 
to the use of a light or heavy hammer in 
starting an obstinate key. 


The author says : 
“If we take a heavy hammer and strike 
slow-moving blows, we shall spread the end 
of the key, riveting it up and making it more 
difficult to drive out, so we take a hammer 
having less weight, and move it quicker,” 
Now, I confess this is contrary to all my 
theory and experience. 

But let us take another example equally 
familiar in every shop, but almost the exact 
opposite of the one cited. We are doing 
some chipping on a light piece of iron held 
in a vise, but find that with our ordinary 
chipping hammer we have difficulty to hold 
the piece, but are continually driving it out 
of the vise. Now, will a lighter or heavier 
hammer serve us better in this Your 
author would doubtless say heavier, as the 
lighter hammer moved quicker, which would 
best drive out the key, would also drive 
work out of the vise; but the heavier ham- 
mer, which would tend to rivet the key with- 
out driving it, would be the one to produce 
the desired effect on our work without driv. 
ing it from the vise. But I would be glad to 
hear from others on this point. 

He truly says that ‘‘It is velocity, rather 
than weight, that gives penetration.” But 
what is ‘‘riveting” but a species of penetra- 
tion? And how, then, does a heavy ham- 
mer rivet, when a lighter one would drive ? 

Bartleyville, N. J. J. C. GREEN. 
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fitted so as to leave a space of 2” between 
the collar and the flange of the coupling. A 
piece of iron, p, 7’ thick, 6x9’, was bored 
so as to be loose on the hub between the col- 
lar and flange. In this piece two holes were 
drilled and tapped for the rods 7, which were 
used for feeding the cutter head. The man- 
ner of placing the tool is shown in the sketch. 
We placed the cylinder on the lathe shears, 
the bar between the centers, and with the 
saddle behind the tailstock fastened the ends 
of the rods, 7, to the toolpost, and proceeded 
with the boring. 

We made remarkably good time and 
Lewis Biountr. 


© 


a 
good job. 

Durham, N. C. 

Moulding Elbows or Branch Pipes 

Without a Pattern, 
Hditor American Machinist: 

The cut represents the moulding of a 12” 
A full pattern 
for this would have been costly, and taken 
time to make. The way this was made was 
as follows: Strips $” thick and 2” wide, the 
outline of pipe A, were secured together with 
the flanges, (, to form a skeleton frame for 
the Two of the strips should be 


pipe with 8” and 4” branches. 


sweep. 
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|A Substitute for Stay Bolts—Petroleum 











in Boilers, 
Editor American Machinist: 

I read with a great deal of interest that 
portion of the AMERICAN Macninist devoted 
to Letters from Practical Men, and offer the 
following bit of experience, which may, per- 
haps, lead some boiler owners or users to 
investigate the character of the work that 
is done when having a boiler repaired : 

A short time ago I sent a man out to caulk 
leaky stay-bolts in a boiler. Upon arriving 
at the place the man found a twenty horse- 
power boiler, of the locomotive type, that 
had a new crown sheet three years ago, the 
work having been done by the job. Instead 
of stay-bolts, he found that six of the holes 
under the dome had been plugged, which was 
certainly a novel and cheap expedient for the 
man that was paid for a “first-class job.” 
The boiler in question has been in use most 
of the time since it was repaired in this 
original manner, some of the time carrying a 
pressure of 125 pounds to the square inch. 

Having seen several communications in 
your paper concerning the use of crude pe- 
troleum in boilers, to prevent the formation 
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doweled together, one for cope and one for 





Boring a Cylinder with Improvised 
Tools, 
Editor American Machinist : 

I have been much benefited by reading 
the ‘‘ Letters from Practical Men” in your 
valuable paper, so much so that in the hopes 
of benefiting some one I venture to give an 
instance of the way my partner and myself 
managed to bore a 12x36” cylinder with no 
tools but such as we could improvise in the 
limited time we had to do the jobin. The 
largest lathe we had was an 18” swing, and 
We had 
a3 inch bar, with a hole near the center for 
a stationary tool; this bar was 7 feet long. 
We splined this bar from end to end, asat ¢, 
4” wide and }” deep. Then we fitted a half 
coupling, B, to the it would 
move nicely from end to end, without shake. 
Iu this coupling we fitted a feather to corre- 
spond with the spline in the bar. The hub of 
the coupling was turned, and ; 


we had no self-feeding boring bar. 


bar, so. that 


r collar, C,! 


;}nowel. The flanges, C, will keep the strips 
apart, to give the required size and shape for 
|sweep. Laying one frame down on a true 
{mould board, place the nowel upon it, and 
ram up same as with pattern; then turn over, 
and make joint as usual. Place the other 
| frame on it, and try the cope and see if every- 
thing clears the bars; it is as easy to do this 
}as with a whole pattern. Ram up and take 
| apart, and then use sweep C for mould and D) 
|for core point. Draw out the frame and fill 
| the space left with moulding sand, and the 
| mould can be finished as well as by having a 
| pattern. 
| The core is made in the same way; that is, 
| lay the two frames on core plates (right and 
left), using sweep #. The core, when pasted 
together, will be as good a fit as if made in a 
box. <A pattern maker can, in a short time, 
get out the strips for frame, and the flanges 
and the castings will cost but little as com- 
pared with the expense of making a pattern. 
ALBANY MouLpER. 




















of scale, leads me to say that it has been 
used here in the oil regions, more or less, 
for a dozen years, and, while we have 
learned that it will not prevent scale forming 
where water is strongly charged with lime, yet 
it retards the progress of that operation very 
materially, besides softening the scale that 
does form, so that it is removed much easier 
when cleaning the boiler. Used in that way, 
it mixes with the steam, and makes a good 
and cheap lubricant for the cylinder of the 
engine that uses the steam. 

Duke Centre, Pa. S. M. Jones. 

Preventing Secale in Boilers, 

Editor American Machinist : 


I notice your Nashville correspondent does 
not believe in boiler compounds, probably 
having been victimized by some of the patent 


arrangements; but there are some very simple 
ones he might try. 
put into a boiler has a good effect on some 
kinds of scale. Common soda is also good 
I think T shouk 


A half bushel of potatoes | 
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prefer something of that kindtoa hatchet, a* 
that might leave marks. 
pound, care should be taken to clean the 
boiler soon after they are put in, or the scale 
will collect on the bottom of boiler and cause 


In using any com- 


burned sheets. In using soda, there must be 
no oil in the boilers, or it will form soap and 
sause foaming. W. E. CRANE. 
Waterbury, Ct. 


Drilling Deep Holes, 
Editor American Machinist : 


I have read considerable about drilling 
deep holes in shafts. In my experience in 
this direction I use a twist drill, spliced out 
with astraight steel rod of the same diameter. 
With the shaft properly mounted, after drill- 
ing to a considerable depth, I remove the 
drill and insert a straight steel rod the size of 
the hole. If this rod runs true the hole is 
progressing all right. If the rod runs out of 
truth I bend the shaft just ahead of the 
bottom of the hole, in such away as to make 
the rod run true, and then go on with the 
drilling. By this plan I have no trouble 
with deep holes. Taytor D. LAKIN. 
Bennington, N. H. 


Belts and Belt Speed, 
Editor American Machinist : 


Iam anxious to find out what is considered 

the proper speed of the line shaft in the aver- 

age machine shop. From 100 to 115 used to 

be considered about right, but in this time of 

high belt speed what is it? One way to get 

better results from cutting tools is to make 
tools the right shape, but after doing all that 

‘an be done in this direction, and then 
crowding the job a little, a plaintive squeal 
goes up from the cone pulley, and the belt is 
off. 

What will help this? Will a double belt 
or higher belt speed be the best? It seems 
to me that the limit of belt speed is governed 
by the machine. A given range of speed be- 
ing given to the machine, with the largest 
pulleys that can conveniently be used, the 
belt speed at the countershaft is necessarily 
determined. Now if we speed up the main 
line, we have very small pulleys on that or 
very large ones on the countershaft, either of 
which seems to be objectionable. If the 
shafting runs slow, large pulleys must be used 
to get belt speed. A quick running shaft 
can be made lighter than a slow running 
one, but for a slow running machine the 
countershaft will make up by its extra weight 
for this reduction. 

There seems to be a difference of opinions 
about single and double belts. Many believe 
a single belt best, but my experience with 
mechanics leads me to believe they generally 
prefer double belts if over 3” wide, running 
on puljgys not less than or 6” diameter. 
Double belts will pull more, and especially 
when the countershaft is nearly overhead are 
more durable and will stretch less. 

I consider, however, that it is of the first 
importance in setting machines to locate 
them so that the belts will stand at a consid 

erable angle from the vertical. Little atten- 
tion is generally paid to these matters in 


pir 


v 


shop design and arrangement, and a new 
man coming in later is often at a loss how to 
improve things without remodeling every- 
thing. 

What I would like 
What is the proper speed for the line shaft of 
A probable range of speed 
the 


to see discussed is: 
a machine shop ? 
for countershafts with 
pulleys on line and countershaft. 
is it best to use single and when double 
belts. Buzz. 


average size of 


Also when 


Grindstone Speed. 
Editor American Machinist : 

I should like to hear from some of your 
correspondents about the speed of grindstones 
for grinding tools. I am running a stone 
1100 feet peripheral speed per minute, and 
would like to increase the speed to 1500 
>| feet, or I should like to hear from 
some one who has had experience in running 


more. 


>} stones at high speed, and if they find either 
danger or disadvantage in doing so. 
FOREMAN. 
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and neither are expensive, 
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Requiring Engineers to be Licensed, 
Editor American Machinist: 

The article appearing in your issue of Feb- 
ruary 9th, ‘‘ Examination of Stationary Engi- 
neers in Philadelphia,” and editorial com- 
ments thereon, have undoubtedly received 
the attention of every reader, especially the 
engineering fraternity, whom it most in- 
terests. 

As a marine engineer (and necessarily a 
licensed one), I think I but echo the senti- 
ments of the engineers generally in asserting 
that no man should be permitted to perform 
the duties of engineer, either ashore or afloat, 
unless he holds a license issued to him by a 
competent board of examining engineers, or 
inspectors. 

There is no question but that, if a man who, 
in one way or another, has acquired some 
knowledge as an engineer, is debarred by 
law from acting in that capacity until he can 
prove his competency, the result would be 
that many so-called 
ability extends no further than starting or 
stopping their engines and throwing in an 
occasional shovel of coal, would in self-pres- 
ervation be compelled to elevate their standard 
by making themselves more thoroughly ac- 
quainted with the mechanism under their 
control, and everything relating thereto. 

Thus would the business generally be ele 
vated, by stimulating those engineers holding 
the lower grades of certificates to investigate 
and acquire information to make themselves 
eligible to pass examination for the higher 
grades. 

More favorable comment can not be made 
upon the ‘license system” than to note 
the very rare occurrence of accidents on steam 
vessels, where by law no man can perform 
the duties of an engineer unless he holds a 


” 


‘* engineers,” whose 


license. 

There is no question that.any disinterested 
person would find, upon investigation, that, 
if there does exist any objection against the 
license system among engineers, it emanates 
mostly from the least intelligent, and conse- 
quently least competent (for certainly the two 
qualifications are inseparable), their objec- 
tions being natural, as, if not able to prove 
themselves competent, they will have to seek 
other means of gaining a livelihood, and make 
room for the more intelligent and experienced 
man. 

The statement in rebuttal by Mr. Nys- 
trom is certainly very convincing, and he 
makes a very strong point in his answer to 
When 
I made application for my first papers, ex- 
pecting to be examined sharply (in which I 
was not disappointed), I did for months before 
lose no opportunity of increasing my knowl- 
edge of matters in general, and the shop 
training I had received was of great value in 
helping me to acquire a knowledge of the 
care and management of boilers and engines, 


reason second, as I can bear evidence. 


and when information was requested of most 
of the engineers of experience with whom I 
have been shipmates, it was always cheerfully 
given. 

The 
information was of course to enable me to 


object in gaining this increased 
fill the more desirable position of engineer 
rather than the subordinate one of oiler or 
water tender. Had not this incentive existed 
to cause me (or any one similarly situated) to 
try and elevate my standing, it is very unlikely 
that I would have been so desirous, both off 
and on watch, to improve myself by hard 
work. 

The result could not be otherwise than 
that, as far as my work was concerned, it was 
done with greater expedition and care than 
it would have been had no such incentive 
existed. 

And here it may not be out of place to 
inquire who thereby received the most direct 
henefit? Certainly the owner, who paid the 
bills for coal, oil, repairs, &c. These are the 
men, therefore, who ought to be the most 
irdent advocates of ** licensed engineers.” 

Every community would undoubtedly be 
better off, property better protected, and life 
nore safe, if boilers and engines were en- 
rusted to the care of those only whose com- 
peteney had been certified to by a qualified 
ind conscientious inspector or board of in- 


pectors, 


ENGINEER. 


AMERICAN 
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Night Schools at Nashville, 
Kditor American Machinist : 

I inclose you some circulars, ete., relating 
to our recently-organized night schools—an 
enterprise, I believe, quite new to the South. 

Your recent editorial on night schools, a 
copy of which I inclose, taken from one of 
our city papers, has, I think, done much to 
awaken an interest in this subject, in which 
confided. I 
inclose also a card of our recently-organized 
School of Manual Technology, to found 
which Mr. Wm. H. Vanderbilt recently gave 
$100,000. 


I have always so strongly 


Its students are doing excellent 
work both in class-rooms and shops, as are 
alo the regular engineering students, who 
number this year thirty-eight, from eleven 
different States, though the Engineering De- 
partment has been founded but four years. 
Ou H. LANpRETH. 
The letter from Prof. Landreth contained 
several cuttings from Nashville(Tenn. ) papers, 
giving particulars of the organization of the 
night school connected with the Vanderbilt 
University. It was opened very auspiciously, 
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and cannot fail to be of immense service to 
The 


instruction in 


the ambitious mechanics of Nashville. 
classes comprise systematic 
applied geometry and mensuration, mechani- 
cal drawing, elements of natural philosophy, 
and applied mechanics. The enterprise re- 
flects great credit on those who have taken 
the lead in starting it, and the crying need of 
our industrial cities is that similar educational 
facilities should be provided for our rising 


workmen. 
o o> —- 


Manufacturers of machinery who find their 


products copied sometimes have the satisfac- | 


tion of getting merry over the fact that their 
own early blunders are copied. Sometimes 


mistakes of the pattern-maker or moulder, 


which there was no time to rectify, will ap- | 
pear imitated with all the fidelity displayed | 


in reproducing the essential parts. Copying 


machines is not always as easy as it appears, 
man must 


and generally a be capable of 


originating, or he will not make an entire 
success of trying to copy. Making a thing 


without seeing the reason for it is not gener- 
ally a success. 






The Craig Lubricator. 


These 
brought 


lubricators have been recently 
out by W. H. Craig, and are the 
work of several years’ experiments and close 
observations obtained in practical engineer- 
ing. They are manufactured in three classes, 
A, B, and (, by the Craig Double Sight 
Fig. 
1 represents class A lubricator as attached 
to a vertical steam pipe. 


Feed Lubricator Co., Lawrence, Mass. 


Fig. 2 is a section 
of class A. # is the condenser chamber ; 
A, steam or discharge valve ; /’, water valve, 
only used to clear up the sight should it be- 


come cloudy. C is the regulating valve; / 


is the oil charger ; /# is the oil reservoir, and 
J the drain cock. 


The operation is as follows: The steam en- 


|tering at the top becomes condensed and 


passes downachannel, not shown in section, 


| . ’ . . . 
| to the regulating valve C, where it is admit- 


ted into the oil, each drop so admitted being 
plainly shown between the glass pane and 
the valve seat C, which projects closely to 
the glass pane. The face of the part back of 
of the pane is highly polished, and contains 
a passage leading upward from the seat of 
valve and opening out of the face, thus mak- 
ing a complete water trap, so no oil can es- 
sxape into the condenser, but is forced by the 
water thus admitted to pass out of the short 
nipple e, shown in Fig. 2, into the chamber 
ec. This chamber is provided with a partition 
extending up nearly to its top, which is also 
highly polished to form a light reflector, and 
is provided with a glass pane directly in 
front of reflector. 

It will be seen that a water trap is formed 
in the bottom of the steam chamber, and is 
filled with water from the condenser through 
valve /. As the oil drop passes between 
the glass pane and reflector it can be seen as 
easily as though the whole chamber were of 
glass, and is discharged over the top of the 
partition, then through valve A, where it is 
carried with the steam to oil the valves and 
cylinder, and every portion of the engine 
reached by the steam. Advantages claimed 
for the construction described are the ab- 
sence of glass tubes and contracted passages ; 
the small number of joints to keep tight. and 
the two sight feeds. 

Class / lubricator, shown in Figs. 3 and 4, 
has the same sight feed as is described as the 
water drop sight in class A. Fig. 3 repre- 
sents the cup attached to a vertical steam 
pipe. Fig. 4 is a section taken through 
valve (, and shows the oil discharge passage 
leading down the side from the extreme top 
of the reservoir, and opening out into the 
neck from which the oil passes to the engine. 
The water from the condenser, D, passes 
down into the projection marked B, and is 
admitted into the oil body in the manner 
described in class A. 

These cups, we are informed, have been 
thoroughly tested on high speed engines, and 
have been found to work entirely satisfacto- 
rily when attached to the steam chest over 
the valves, so that the oil is dropped directly 
to the valves, giving a direct lubrication. 
The bases of the cups are threaded to fit 4” 
pipe fittings, so they can be used in almost 
any place, with slight cost for attachment. 

Class C, shown in Fig. 5, is much the same 
as the one just described, only it has a steam 
pipe passing through it to the top of con- 
denser to supply steam for condensation. It 
is designed for steam pumps and small en- 
vines, and it is claimed by the manufacturers 
that it will work as well as any single con- 
nection lubricator made, but is not as relia- 
ble as a double connection cup. 

——— +e —___—- 

C. F. White, of the Manual Training 

School, St. Louis, Mo., sends us the follow- 





jing table of grindstone speeds, which are 
those used in the shops of that institute for 
|grinding wood and_ iron-working tools. 
These speeds, Mr. White says, are entirely 
satisfactory, giving no trouble from throw- 
ing off water. The number of stones in use 
are five, and their speed as follows : 


Diam. Rev. Speed of Surface. 
3 feet. 72 672 ft. per minute. 
24 $¢ 150 1200 a 
3h“ 90 945 + 
i * 100 490 as 
a 105 650 M 
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EDITORIAL 
wer” Positively we 


ANNOUNCEMENTS. 

will neither publish anything in 
our reading columns for pay or in consideration of ad- 
T hose 
their wares to our readers can do so as fully as they 


vertising patronage. who wish to recommend 
choose in our advertising columns, but our editorial 


opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 
Geer” Every correspondent, in order to insure atten- 
tion, should give his full name 
publication, but as a guarantee of good faith, 
So 
cr inselling machinery, nor Lave we 
to advance, 
ger We envite correspondence from practical machin 


draughtsmen and all those 


and address, not for 


We are not engaged in procuring patent rights, 
any pet scheme 


or hobby to ride. 


ists, engeneers, inventcrs, 
especially interested in the occupations we represent, on 
subjects pertaining to machinery 

wer Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
Those who fail to receive their 


papers promptly will please notify us at once 


old and new addresses. 
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pumping engines in 
country, nearly all of them having been pur- 
chased under a guarantee of performing a 


been agreed upon by engineers. 
tests no account is taken of fuel used in start- 
ing fires under the boilers. 
| up to the desired pressure, and the grate well 
filled with burning coal, the engine is started | 
and the first record made. 
is stopped, the fire is supposed to be left in as 
good a condition as 
'Only the fuel put upon the grate from the 
time of starting the engine is computed in 


| to see there is great latitude for errors when 
the amount of fuel burned is partly estimated 


or guessed at. 


| weighed, and the whole charged in computing 


| little meaning for the purpose of comparison 


| chinery will satisfy a board of water com- 


| venience and protection of the builders of 


AMERICAN’ 


A Standard Test for Pumping Engines. 


Considering the number of water-works 


use throughout our 


certain duty to be determined by expert tests, 
it is remarkable that no recognized authori- 
tative standard for making such tests has | Following are some of the declared duties of 


In some | 


When steam is 


When the engine 


the test began. 


when 


figuring up the duty performed. It is easy 


Another plan of test is, 
where all the fuel used (kindling included) is 


the result. Then, again, the selection of fuel 
has much to do with bringing about a good 
showing of duty. The length of time in 
making each run has a decided influence upon 
the result. In long runs the duty shown may 
be twenty to thirty per cent. greater than 
that shown in the short run, if all the fuel is 
weighed and charged. 

With all the various plans of testing the 
duty of pumping machinery applied by engi- 
neers, it is not strange that the certificate of, 
say, ninety million foot-pounds duty of an 
engine developed in a contract test has very 


with other water-works engines. 

As arule, a test made upon any plan that 
conforms to a precedent that was satisfactory 
to some other purchaser of pumping ma- 


missioners, and generally the plan that makes 
the duty appear the largest is the most satis- 
factory. 

For the interest of cities and towns requir- 
ing pumping engines, as well as for the con- 


water-works machinery, we suggest that a 
for 
Fortunately, we have an American Society 
of Mechanical Engineers, with a standing and 
membership that make it capable of institu- 
Let the matter be 
brought up at one of its regular meetings, 


standard tests should be established. 


ting such a standard. 


and the subject dealt with as it deserves and 


needs to be. 





< t s 
A New Trade Union Striking for Higher 
Rates. 


In these times, when we hear of reductions 
in rates of wages and product—threatened or 
actually made—in one locality or another 
nearly every day, it is a little out of the usual 
union to 
This, 


however, was done about the middle of De- 


order of things for a new trade 


organize and demand higher rates. 


cember, and the trade union was also incor- 
fact 
attention of those public-spirited men who 


porated—a which we commend to the 
are now arguing before legislative committees 
in two or three States against the enactment 
of laws permitting trades unions to incor- 
porate. The union to which we refer is one 
of manufacturers of wrought iron pipe; its 
corporate name the Empire Iron Co., Limited: 
and its action the forcing up of prices of 
tubes ten to fifteen per cent., which consumers 
in all parts of the country are obliged to pay. 
The union includes, with perhaps three or 
four exceptions, all the wrought iron pipe 
makers in the United States. When we con- 
sider the great extent to which wrought iron 
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all events, ‘‘ actions speak louder than words,” 
and, although they are doing what they have 
condemned in times past, we must make 
liberal allowances for changes of opinion. 
We have before us a copy of the by-laws 
and ‘‘business rules,” also new price lists 
issued by the pipe trade union. 


to make it a close corporation. 


Precautions 
are taken 


the General Manager : 
‘He shall appoint, supervise and dis- 
cipline his assistants and mill agents or in- 
spectors, and shall have supervision of mill 
books, 
counts and correspondence 


agents, charge of all records, ac- 


not specially 
pertaining to the Treasurer’s office * * * 
The General Manager shall appoint com- 
petent persons to remain at the mills of the 
parties under contract with this company, 
whose special duty it shall be to report to 
said manager all shipments of goods covered 
Removals of agents or their 
to another shall be 


by contracts. 
transfer from 
made by the General Manager at his discre- 
tion, and he shall transfer them at least once 


one mill 


every eight weeks successively.” 
It will be 
have no overpowering confidence in each 


observed that these unionists 


other. Even the agents or spies (‘* walking 
delegates” would be a better designation con- 


sidering the frequency of transfers) are not 
allowed to remain at a mill long enough to 
get on familiar terms with the owner. The 
pipe manufacturers’ union would do well to 
a few lessons from 


take workmen’s trades 


unions. Members of these latter organiza- 


tions have more confidence in each other, 
and as a general thing they do not accord 
such extraneous powers to their ‘* General 
Manager.” 

This lack of confidence (or abuse of con- 
fidence) is what has broken up pipe manu- 
facturers’ unions in the past, and what is 
likely to break up the one now formed, 
although, we understand, heavy forfeits are 
agreed upon for any infraction of the selling 
compact. There many 
dodge the responsibility of 


are too ways to 
underselling. 
During the existence of a former pipe union 
a boiler manufacturer obtained a concession 
on prices in this way: A boiler was sold to 
a tube manufacturer in the union at a certain 
price. After a purchase of boiler tubes it 
was bought back again at another price, 
which made all three transactions satisfactory 
to both parties. It is rumored that rounda- 
bout concessions of prices have already been 
made in the new union. 

In the pipe trade union certain manufac- 
For 
heavier and better 


turers have an advantage over others. 


instance, one makes a 


kind of pipe than others. Prices, however, 
must be the same. Naturally, the consumer 
takes the best article he can get for the 
The maker of lighter pipe not being 
(according to agreement) to offer any 


price. 
able 
inducement in the way of lower prices, sees 
his trade slip away. When business is some- 
what slack, as it is now, this tendency must 


be stronger than when mills are crowded 
with orders. 
Under the selling rules of the pipe 


union, dealers are limited to five per cent. 
profit, except in the oil district of Pennsyl- 
No 
manufacturer is allowed to have more than 


vania, where the limit is 7} per cent. 


” 


one agent ‘Sin any place.” Here is a large 


loophole. In a town where there is but one 
I 


consumer of pipe, he may be appointed 


agent. Again, pipe sold in the oil region 
will doubtless find its way elsewhere for use. 


Consumers may, therefore, contemplate the 





pipe is used, the magnitude of the interest 
extra 
cost to the users of pipe by reason of the 


involved is apparent. The aggregate 


formation of this union is something by no | 


means small. 

One peculiar feature of this union is that 
most of its members have heretofore been 
strongly opposed to trades unions, and have 
not hesitated to so express themselves. They 
may, however, have become convinced that 
they were in error, and adopted new views 


upon this important industrial question. At 


| dissolution of this trade union without 
| great anxiety. 
=< 
Fifth Catalogue of the Mechanical Engi- 
neers, 
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at the office of the AMERICAN MACHINIST just 
four years ago. 

The new list, in addition to eight honorary 
members, comprises the names of four life 
21 associates, and 
20 juniors, making an aggregate of 440 
names. The death list numbers 10 names. 
A well-conceived feature of the new cata- 


members, 387 members, 


logue is a list of the membership, arranged 
according to States and towns. From this 
we learn that the society has now ten for- 
eign members, resident in England, France, 
Germany, Sandwich Islands, and China, re- 
spectively, besides five resident in Canada. 
The home membership is distributed through- 
out 28 States, besides comprising eight mem- 
bers resident in the District of Columbia and 
one in Utah Territory. Appended to the 
pamphlet is a copy of the rules, containing 
full particulars as to qualifications for mem- 
bership, and method of obtaining admission. 

-o- 

Literary Notes, 


The National Car Builder of this city will 
in a few weeks issue its fourth 
plement. The supplement is a compendiuin 
of railroad information not to be found else- 
where without long and expensive search 
Among other things it contains complete 
axle, 
car-wheel and car spring manufacturers in 
the U. S. and Canda; all the rail mills in the 
country ; lists of the street railroads in the U. 
S. and Canada, their 
mileage, number of cars and locomotives 
About 
the same information is given regarding both 


annual sup- 


lists of car and locomotive builders, 


gauge, weight of rail, 
and names and addresses of officers. 


steam and street railroads in Mexico, Central 
and South America, West Indies, Australia 
and New Zealand. The publication is sent 
free to all railway officials, and as experience 
has shown is quite generally kept at hand 
and used by them for reference. 


It is a saying among newspaper men that 
when once an individual becomes a member 
of this profession, he never leaves it without 
drifting back into it again. The saying seems 
to be true; at least, we never knew it to fail. 
But a short time since we noted the retire- 
ment of Thos. Pray, Jr., as editor of Cotton, 
Wool and Iron, and his opening an oftice to 
devote himself to his profession as engineer. 
Already he has obtained a controlling interest 
in the Manufacturers’ Gazette, of Boston, and 
in the issue of February 2d defines his new 
connection in an editorial, from which we 
quote : 

In forming this connection, it has not been 
without due regard to the interests of one of 
the largest classes in the country, and the 
Manufacturers’ Gazette henceforth will have 
an aim, and that aim will be for cotton spin- 
ners, cotton machinery builders, operators of 
cotton machinery, and that class of people 
who are becoming important steam users, 
the constructors of steam machinery, and we 
consider that this field is amply large enough. 
If parties desire to go into the mechanical, 
we shall furnish them with the best paper 
published in the United States, in connection 
with our own, viz., the AMERICAN Macninist. 
We shall ourselves deal with mechanics so 
far as they are allied properly to the two 
classes to whom this paper will hereafter be 
devoted. 

Mr. Pray is one of the best qualified editors 
in this country to conduct a journal in the 
textile interests, as he has ample experience 
and energy. We wish him success (which 
he is reasonably sure to achieve) in the new 
departure. 

E. & F. N. Spon, 35 Murray street, New 
York, issue a monthly list of new engineering 
books, which they will mail to any one upon 
The 


teen new books. 


application. January list notes seven 


Adams & 
Son, 59 Beekman st., New York, copies of 


We have received from Geo. II. 


new maps of Colorado, Minnesota, Kansas, 








We are in receipt of the fifth catalogue of 
the American Society of Mechanical Engi- 
Ist, 1884. The 


neers, bearing date Jan. 


growth of the membership is fast converting | 


the publication into a bulky pamphlet, whose 
very appearance indicates prosperity, both 
present and prospective, which is doubtless 
gratifying to all who are connected with the 
society, and peculiarly so to those who took 
part in the first meeting for organization, held 





| Dakota, and Nebraska, colored by counties, 
all from copper plate engravings, and upon 
All 


and 


a uniform scale of 20 miles to an inch. 
the 


| towns appear. 


new railroads and new counties 


The maps are very clear and 
easy Of reference. They are printed upon 
thin tough paper for folding or mounting 
This 
journal, each number of which will contain 
a new map of one of the several States. I! 
willbe devoted to geographical, agricultural 
mining and other industrial interests. 


firm will shortly issue a monthly 





























‘ 


5 
‘ 





Fesrvary 23, 1884] 


ag PIONS ann) 
{UES ISWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods . 

must in 


Every question, to insure any attention, 


variably be writer's 
address. IPf so 


tials, nor location will be published 


accompanied by the name and 


requested, neither name, correct ini 


E., Trenton, N.J., I have 
a small engine, which I made, and would like to 
know if Lean run it with air from a pump operated 
from the engine itself? A.—No; 
be to make perpetual motion 


%6) D. W. P., Providence, R. I., 
Will you give me the method of finding the proper 


(TB) Je writes : 


asks : 


gears for cutting screws with compound gearing’ 
articles on “Screw Cutting on the Engine 


A.—See 
Lathe,” by Frank H. Richards, in the AMERICAN 
Macuinist of August 13 and 20, and October 15, 1881 


(77) C. A. C., Lynn, Mass., writes: 
a chuck drill be ground to cut larger than itself» 
when enlarging a hole, provided the rest is set true 
and the lathe in condition 1.—Yes. As 
much pains should be taken in grinding a chuck 
drill when it is desirable that it shall cut its exact 
size as in grinding any other drill. 


C18) Jo. £., 
what point 
place with a plain siide-valve engine ? 
the pointy A.—This will depend 
something on the speed of the engine and how 
ample the exhaust opening is. 


Can 


good 


Zaltimore, 
in the stroke should the exhaust take 
Is 15-16 of 
stroke a good 
On general princi 
ples 15-16 of the stroke is a good point. 


(79) J. M., Bear River, N. S., writes: 


There is a man here who says he is able to prepare | 


iron so that it cannot be burned or melted by fire 
If this is true, would it not be valuable for furnace 
grate bars, and for similar purposes’ A.—//f it were 
80, it would undoubtedly be valuable. We suggest 
that you ask him to prepare a piece of iron and 
allow you to submit it to the heat of a blacksmith’s 


forge. 


(80) C. H., Reading, Pa., writes: 
desirous of starting a boiler shop in 


Being 
Virginia, I 
write to ask you for advice on the matter. 
the best plan for me to pursue? A.—We think, de 
cidedly, the best plan would be to travel through 
the State, consulting manufacturers and business 
men in locations that impress you favorably. We 
should suppose you would find, in the 
smaller growing towns, opportunities for starting 
up business in a modest way and growing up with 
the growth of marufacturing interests 


81) J. T. T., New York, asks: Is there 
any simple formula for ascertaining the tempera 
ture of steam at different pressures’ Those that I 
have seen go too much into the higher mathematics. 
A.—Haswell gives the following rule, which is as 
simply stated as it can be: ‘Multiply the sixth 
root of its foree in inches of mercury by 177, and 
subtract 100 from the product; the remainder will 
give the temperature in degrees.” You will find in 
any of the engineering pocket-books, or in works 


some of 


on the steam engine, tables of pressures, tempera 
tures, &¢., which will save you all calculation 


(82) W.8., New York City, writes: Upon 
investigating why our man at the drill press always 
used the intermediate feed, we found the variation 


to be: 57, 180 and 570 revolutions of the spindle to 
one inch of feed. We design changing the feed 
motion, and would like your opinion, or that of 


some of your correspondents, as to the proper feed 
for the different metals A 
that it is very difficult to supply a proper automatic 
feed to a drill press. The difference 
of metals and of drill will 
The most successful drilling we 


Our experience is, 


in the density 
feed 
know of is 


the s'z vary the 
proper, 
by hand feeding 


a suitable range of automatic feed we shall be glad 


to hear from them 
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to do this would 


Md., asks: At} 


What is | 


If anv of our readers can suggest | 
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Foot Power Machinery,for workshop use,sent on 


trial if desired. W.F. & John Barnes, Rockford, Ill. 


The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 

Patents.—Franck D. Johns, Att'y at Law & Solic 
itor of Patents, 617 Seventh St., Washington, D.C. 

Pattern and Brand Letters. Vanderburgh, Wells, 
& Co 

Consulting Engineer and Mechanical expert, C. 
C. Hill, 144 LaSalle street, Chicago, Ill 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Herbert W. T 


Solicitor of 


Jenner, Mechanical Engineer and 
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Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N.Y. Steam Pumping Machinery of every de 
scription. Send for catalogue. 

The ** Wax the 


Process’ Engravings shown in 


AMERICAN MACHINIST each week are made by Stru- | 
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New Books, relating to steam, the steam engine, 
mechanics, machinery, and engineering. Send for 
catalogue. Fred. Keppy, publisher, Bridgeport,Conn, 


Engine Lathes, Hand Lathes, and other fine tools 
Assortment large: prices low.  Frasse & Co., 62 
Chatham St.. N.Y 


H. O. Reinhardt, M. E., Mem.Am, Soc. Mining Eng., 
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The Complete Practical Machinist, $2 50; the Pat 
tern Maker’s Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


Send for circular of Gray’s Patent Revolving 
Head Screw Machine, manutactured by Samuel N 
Shreve, 106 Market street, Camden, N 


“Catechism of the Locomotive.” 

The most complete and easily understood treatise 
on the locomotive; 625 pages, 250 illustrations 
$2.50. For sale by “The Railroad Gazette,’ 73 
Broadway, New York. 


BounbD VoLuMEs of the AMERICAN Macuinist for 
ISSO, 1881, 1882, and 1883, for sale at $3 50 per volume, 
express charges to be paid by purchaser. We will 
| pay 50 cents per copy, to any of our readers who 

will forward us the first two numbers of 1881, or 
| Nos. 1 and 3 of 1882. They must be clean and in 
| good order. AMERICAN Macurinist Pub. Co., 96 Ful 
|} ton Street, New York 


“HOW TO KEEP BOILERS CLEAN.”’—A book of 
seventy-two pages, telling how to prevent scaling, 
| foaming, priming, and burning, with other valuable 

intormation, will be sent to any address FREE of 

postage, by James F. Hotchkiss, 86 John street, 
| New Yorn. 


Any of our readers who have complete files of 
| Volumes I. and II. in good condition, bound or un 
bound, can probably find a purchaser by addressing 
us, and stating the lowest price they will accept 
AMERICAN MACHINIST PUBLISHING COMPANY, 96 Ful 
ton street, New York. 


EXTRACTS FROM CHORDAL’S LETTERS, con 
taining nearly 400 pages, 12mo., handsomely bound 
in cloth. New and enlarged edition, with additional 
| illustrations, many of them humorous and all effect 
ive: over 50 inall. Just the thing for a holiday or 
birthday gift. Price $2. Published by Jobn Wiley 
& Sons, 15 Astor place, New York. 


Useful Information for Steam Users—<A_ 100-page 
pamphlet, compiled from the best authorities, on 
the care and management of the steam engine and 
boiler, with hints and rules for engineers and fire 


}men. Engineers everywhere should have this 
work. Send 25 cents in P. O. stamps for a copy 
The J. N. Mills Publishing Co., 145 Broadway, N.Y. 


Patent ‘Common Sense” Binder for the AmMER- 
ICAN MACHINIST holds 52 weekly issues in good 
shape. Sent to any address,in the United States, 
by mail for one dollar. To Canada and foreign 
countries 75c., the purchaser to pay custom-house 
duties and express charges. American Machinist 
Publishing Co., 96 Fulton street, New York. 








is to have iron foundry 


Athens, Tenn., 
J.d 


Springs, Ga 


a hew 


Fort is building a carriage factory at Union 
Jonesboro, Tex 
flouring mill. 
Nashville, 
bridge factory 
The Water Works Company, of 
will erect new shops 
E. F Sterling, Ill ine 
bring out a new model-makers’ lathe 


Wants a woolen, a cotton, anda 





renn., is trying to establish an iron 


San Marcos, Tex. 


Brock & Co. about to 


The new blast furnace at Rusk, Cherokee county 


Texas, will be put in blast before March 1 


Duke & 


Co., Durham, N. C., are to build a 


argee 


tobaceo factory They have ordered a= million 
| bricks 
} A local paper says G. B. Lesh, of Warsaw, Ind 
lhas about decided to locate a factory in Fort 
} Wayne. 

J.P. Street and others, of Columbus, Tenn., are 


endeavoring to raise capital to build another cotton 
factory 

James Phillips, Jr 
at Fitchburg, Mass. 
stories high 

Dr. J. H. McLean, St Mo building 
permit to erect a four-story brick store and factory 


. Will erect a 
It is to be 


new woolen mill 
300x64 feet and three 


Louis has a 


to Cost S50,000 

The Houston 
Machine 
the 


Post on the 
Shop has commenced 


argest in the State 


says work Dublin (Tex 


It will be 


one ot 


rhe Union Pacific Railroad Company talk of man 


ufacturing their own Bessemer steel rails, and 
locating a mill at Pittsburgh, Pa 

The Jackson Woolen Mills are being erected at 
Jackson, Tenn. J. W. Allison is also erecting a 
woolen mill in the same town 


, corner Fulton and Dutch streets, New York. | 


} building operations 





The 
Mass., 


Saxonville Mills 


Saxonville, 
will build a factory 200x300 feet, to take the 
place of one burned some time since. 


Company, at 


The American Tool Company, Cleveland, O , have 
brought out a new drill press, for light work 

An effort is being made at 
establish a $50,000 cotton factory 


Newnan, Ga 
one-half of the 
amount being already raised 


F. & L. Kabn & Co., of Hanging Rock, O., will 
probably remove to Hamilton. They have operated 
their foundry at Hanging Rock for several years. 

Ellis & 
town, Pa 


Lessig will nail faetory at Potts 


erect a 
.as soon as the weather will permit of 
Fifty nail machines will be 
run 


The Galveston News says it is thought that arrange 


ments will be made with gentlemen of ample capi 
tal to 


start an extensive car factory at Huntsville, 


Texas 
Bowling Brothers & Sugg are erecting an ice tac 
tory at Huntsville, Ala.. to make six tons a day 


They will have steam up and factory running in a 
month 


A company called) the Winston Agricultural 
Works has been incorporated at Winston, N. ©., to 
manufacture Tate’s patent grain and seed separator 
and grain feeder 

The Betts Machine Company, Wilmington, Del., 
that 


measuring gauges, all but about 


state there are now in 25,000 of their 


use 

1,500 having been 
sold in the last four years 
Pacific Railroad have leased the 
shops of the Marshall Manufacturing Company, at 
Marshall, Tex., and will hereafter run them in con 
junction with their main shops. 


The Texas and 


The Mitchell & Lewis Company—capital, $600,000 

has been organized at Racine, Wis , to manufac 
ture wagons and sleighs 
Mitchell, W. T. Lewis, 

Old Orchard, Me , 
other manufactory, to locate 
er, of Portland, 
Orehard, 


Incorporators are Henry 
and others 

a shoe factory, or some 
intown. M 
much 


wants 
G. Palm 
in Old 


who owns property 


offers to donate the site 


The Pusey & Jones Company, Wilmington, Del., 
are doing an increasingly-prosperous business, in 
building iron steamships, being now at. work on five 
vessels for Brazil. Wages are 

Within a month « patent 
operation at Pullman, {11 


unchanged 

spike mill will be in 
The company to operate 
the mill is a company within a company, including 
some outside Chicago and Pittsburgh capital 
Belden & Co., N. ¥ lumber 
merchants, are rebuilding their planing mill, that 


Crane, Syracuse, 
was destroyed by tire a short time ago. They have 
ordered two new boilers and a new engine 

The Solvay Process Company, a 
Babcock & Wilcox 
This is the second 
order, making twelve hundred and sixteen 
power in all 


Svracuse, 
have just purchased two new 
boilers, 208-horse power each. 


horse 


The Gastonia (N. C.) Gazette says a Northern joint 


stock company has been organized, in’ Gaston 


county, for the purpose of mining and manufactur 
ing iron ores and other minerals. 


is to be $250,000 


The capital stock 


carried on a 


Stockdon & 


foundry 


Brother, Staunton, Va., have 


and machine 
two years. As the growth of their business neces 
sitates enlargement. they will build new shops early 
in the spring 

The 


road are 


Chesapeake, Ohio, and Southwestern Rail 
Paducah, Ky 


furnished to the car shops by a 100 


building 
Power will be 


new shops at 
horse power Westinghouse engine, and for the ma 
chine shop by one of 65-horse power 


Lighthall & Co. have started a machine 
corner Van Brunt and Summit streets, 
lyn, N. Y., to 


condensers ; 


shop, 
South Brook 
Lighthall 
other repair work, E. H 
Hastings will superintend the shop 


make and repair surface 


also to do 


The 


been 


Chattanooga Trade 
full of Northern 
past, Who are prospecting for the erection of various 
that by April first 
industries going up 


smdn says the 


city 


capitalists for two weeks 


manufactories, and it is likely 
there will be a number of new 
in Chattanooga 


William B. Bement & Son builders, 


Philadelphia, are equipping their shops largely with 


machine tool 


new tools, and have issued a descriptive circular 
offering for sale the tools displaced by the new ones 
These all of their 


~and have been kept in careful repair. 


at special prices tools are nearly 


own make 


Sati 


Suys Having 


said that the 


The Antonio (Tex hay 


sold all their land at Sealy, it is Santa 


| Fe Railway Company have expressed a willingness 


for leveling certain grades 


to remove the round-house from that place to Bell 
ville, provided the citizens will contribute $10,000 
Bellville declines the 
bid 

The Llouston Post says Waco 


organized a company for the construction of woolen 


Tex Searcely has 


mills, but Fort Worth follows suit with another 
company, With $200,000 capital. There is a laudable 
rivalry between these two young and growing 
cities, which will tend to develop the resources of 


both 
George M 


expect to erect very extensive car works, to employ 


Dellery and others, of Palestine, Texas, 


MMO convicts The State of Minnesota, being more 
liberal, not only built, but equipped the car shops 
with machinery, in their prison at Stillwater. They 


recently burned, and the lost 


wer 
Ihe 


State BOO O00, 


contractor lost nothing but office furniture. 





business over | 


has | 





A movement is on foot to establish a large cotton 
factory in the thriving young city of Roanoke, Va 
A capital of $200,000 has been raised in Philadelphia, 
and the citizens are ¢ xpected to raise $100,000 more. 
The Roanoke Leader says the factory will employ at 
350 hands. P. L Terry. 
has taken a large amount of stock, and 


least one of the citizens 


is using his 
influence to 


secure the accomplishment of the 


| scheme 
| Wessel, Nickol & Gross, manutacturers of piano 
New York, have just put 


engines, built by ¢ 


| actions, 45 Tenth avenue 
jin two 14 
} 


x36 orliss Steam En 


gine Company, Providence, R.1I Two Knowles 


| piston pumps are used for feeding the boiler In 


} case of fire, water can be 


pumped throughout the 
The Louis 
Hlofman, says the engine-room is fixed up so thal it 


building with either pump engineer, 


is one of the finest in the city 


The Jndustrial World, of Chicago, says 


Brothers & Co. 


Greenles 
purchased a lot 450x125 
feet, on Bunker street, in rear of their present fac 


have just 
tory, upon which they will at once build a foundry 
Upon the site of their old foundry they will ereet a 
building 50x 12% 
The building, when 
pleted, will be occupied by the Northwestern Stove 


and four stories in height, costing 


$20,000. foundry and com 


Company 


\ cotton-seed oil mili and ginnery are to be 
erected at Fort Worth, Texas, this coming summer 
A charter has been granted, and the charter mem 
the company Messrs. Boaz & Battle, 
Thomas Roche, Casey & Swasy, John Nichols, and 
S. W. Lomax. The mill will 
forty tons of cotton daily, 
fifty daily The 
}near the Texas and Pacific Railroad 
stoek of the company is all subscribed for 


bers of are 
have a capacity of 
and the 
will be 


seed ginnery 


bales buildings erected 


track. The 
For the past eighteen months, Trump Brothers 
Machine Company, of Wilmington, Del., have been 





} preparing to manufacture and place upon the mar 


| ; 

| ket a line of finished nuts, bolts, and screws, such 
} as are required by builders of every form of engines, 
j Steam pumps, and other machinery. have 


|} been turning out and selling goods for six months 


They 
|} past, and report some important sales. They have 
| issued an illustrated catalogue and price-list, show 
ing the various styles and sizes of these goods man 
ufactured by them. 


Henry R. Worthington, 86 Liberty street and 145 
Broadway, New York, has issued a circular of the 
Worthington water meter, in which is said: ‘In 


view of these improved facilities, and the fact that 


the preference is occasionally given competitive 
machines on account of their greater cheapness, it 
has been decided to reduce the prices of Worthing 
ton meters from this date, to a point lower than 
Mr. sS. A.Welch 
will hereafter represent the interests of the Worth 


ington meter. 


has ever heretofore been reached.” 


The What Cheer, la., Board of Trade has sent out 


a circular to induce manutacturers to locate in 
“Our city, though but four 
years old now, has a population of 4,000, and will 
be doubled in two years 


ing and liberal. We 


their town. It says: 
Our people are enterpris 
have an abundance of water, 
being located on Coal Creek ; unlimited cheap fuel, 
and an excellent country surrounding ; and, every 
facility, we believe, to justify the erection of fac 





tories.” The city proposes to exempt factories in 


vesting $5,000 or over from city taxes for five years. 
| 

Hereafter Tallman & Me'adden, 607 Market 
| street, Philadelphia, dealers in) tools and supplies, 
illustrated A, three 
| 
jhundred pages, containing a very complete line 


} will send their catalogue, A 
J of metal-working small tools, with prices, sub 
| ject to discount, on receipt of ten cents to pay post 
The 


2nd iron workers generally 


j age. book will be very useful to machinists 


They have charged for 
it heretofore. The same firm have recently issued 
their illustrated catalogue B B, containing prices 


they 





}of small tools used by wood workers, which 


| furnish free 


Jones, Wilmington, 


Hilles & Del., 
creasing inquiry for their boiler makers’ and other 


report an in 
} tools since the beginning of the year In addition 
to their regular line of manufacture, they are build 
ing ten retorts for the manufacture of charcoal for 
the McCullough Tron Company of Wilmington, Del 
Instead of the charcoal being made in the woods 
on the old plan, these retorts enable the wood to be 


brought to the faetory, and it is claimed that a 
largely-increased product is the result Taking 


warning by fires that have occurred in other estab 
Hilles & completing a 
three-story fire-proof vault inside their main build 


lishments Jones are just 


ing, each floor of which is the size of and resembles 
a small room. The lower vault will contain their 
yauges, taps, &c.; the 
vide for 


second-floor vault will pro 


their cash, valuable 


while the third is intended for drawings 


books, and 


papers; 


The Westinghouse Machine Company, Pittsburgh, 


Pa., have lately sold Westinghouse engines to the 
Brush Electric 
ten of 65-horse power, each driving a 
separate dynamo belted direct without counter 
shaft; one to the New York 7imes, to be coupled 
direct to 


following parties : 
Buffalo, N.Y 


Light Company, 


a heavy press, ordered after using one a 
year in a similar manner; one to Austin, Texas, for 
electric lighting ; four of 50-horse power each to the 
New York and Brooklyn Electric Light Company : 
one of 160-horse to Clifton (S. C 


power ) Manufac 


turing Company, and one of 
Rock Hill (Ss, ¢ 
other 
\ustralia, 


for Holland 


125-horse power to 
) Manufacturing Company 


they 


Among 


recent orders, have three engines for 


one for Japan, one for France, and one 
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Machinists?’ Supplies and Iron. 


New York, February 7, 1884. 


The supply busine ssis unfavorably influenced by 
the determination of buyers to supply only im 
mediate wants. 

In Iron, the larger buyers have, to a considerable 
extent, supplied themse lves for some months ahead 

No. 1 X Foundry is quoted at $20. No. 2 X, $19 
to $19.50, with some brands as high as $20. 

Scotch pig is quiet, the most of that arriving being 
on orders. Coltness, in store, sells at $22.50 to $23; 
Glengarnock, $22.50; Gartsherrie, Summerlee, 
$22.50; Eglinton, $20 to $20.! 50. 

Copper has sold in moderate quantities at—Lake, 
14%c.: other bri unds 14c. to 1454¢ 

Lead has sold at $3.75 for common pig, but sellers 
are asking $3.80. 

Spelter is in small demand, with refined quoted 


$23 ; 
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* WAN TED* 
** Situation and Help” Advertisements, 30 cents for 


insertion Copy 
Thursday 


each seven words (one line) each 
shouid be sent to reach us not later than 
morning jor the ensuing week's issue. 


Three years’ 
Edw. 


Young lathesman wants situation. 
experience. Speaks English and German. 
Koell, 187 Allen street, New York. 

Wanted—A business manager, with $10,000 to 
$25,000, in a safe and profitable manufacturing busi- 
ness. Address William Smith, Box 1,008 Urbana, O, 

Wanted--Pattern makers and machinists, on en 
gine work, at Madison Manufacturing Co. Madison, 
Wis. Benj. F. Wilson, Supt. 

A young man experienced in that line, 
ation to erect engines, or other machinery 
Box 6, Am. MACHINIST 

Wanted—Situation as superintendent, by a thor- 
ough draughtsman and “ee hanic; 17 years’ experi 
ence. Good references. Box X, care AM.MACHINIST 


Wanted—Situation ina machine-shop office. by 
one accustomed to all details, as practical machin- 
ist, draughtsman and book-keeper. Address, Ma 
chinist Book-keeper, care AMERICAN MACHINIST. 

An experienced machinery salesman would like 
an engagement; well posted in wood-working ma 
chinery, printing presses, or iron tools. Address 
Box 5, AM. MACHINIST. 

Wanted—Situation as foundry foreman; large 
experience on machinery and steam work, manage- 
ment of men, and mixing of metals. Good refer 
ences. Address C. B., 37 Main st., Hartford, Conn. 

Wanted—Situation as foundry foreman : 
experience at all classes of work; core 


wants situ- 
Address 


26 years’ 
making : 


mixing and melting of metals, &c. Address ‘* Cast 
ings,’’ Am. MACHINIST. 
A mechanical engineer and draughtsman, gradu- 


ate of a polytechnic school, wishes to correspond 
with reference to an engagement. Has had a large 
and varied experience. Coal region preferred. Ad 
dress Box 2, AM. MACHINIST. 

Wanted-—A first-class mechanical draughtsman, 
for shop in this city. One who has experience in 
modern steam engine work and general machinery 
Address Box 7, AM. MACHINIST, giving age, practical 
experience, character of work, wages expected, &c. 


Wanted—A thorough, competent brass moulder, 
of experience and well acquainted with gas, steam, 
and water work, and of ability to oversee twenty 
to twenty-five men, to act as assistant, or (if de 
sired) Ly foreman. Address P.O. box 1,358, New 
York, 


Wanted- naidiiaaiieial for agricultural imple 
ment factory, near New York. Must understand 
machine shop, wood shop, foundry, blacksmithing, 
&c., according to modern customs, and be aman of 


proven ability. Address, stating experience, ex 
vectations, &¢c., ‘ Wood & Iron,” care of William 
Poe 21 Park Row, New York. 


Wanted—A strictly reliable and competent man, 
to design and superintend the production and man 
ufacture of articles combined of wood and iron, in 
which a practical knowledge of the working of both 
is required ; and also competent to estimate costs 
and manage men. Give age, former business, and 
references. Address H. N. Kneeland, care Azro 
Goff, 150 Nassau Street, New York. 





Iron Hand Screws—4 in, 50c., 5 in. 75e., Gin. $1, 
Strong and neat. E.R. Brown & Son, Windsor,Conn, 

Machine and Tool Company, who have first-class 
tools, desire to meet parties who have special ma 
chinery or tools to build. Address Company, Box 8, 
care AM. MACHINIST. 

FORSALE-Harris Corliss Horizontal Condensing 
Double Engine, Cylinders 20x 4d2and 18 x42. Wheel 
16 feet diameter and 39 inch face. In good order, 
replaced by larger engine. 

To be seen at Planet Mills, 
Nn. ¥ 


372 President Street, 
Brooklyn, 





AMERICAN 


HILL, CLARKE & CO. 


36 OLIVER STREET, 
Boston, Mass. 
BRANCH OFFICE, 800 N. 2nd STREET, 


St. Louis Mo.|/§STEAM PUMPING MACHINERY 


Have 


CATALOGU E 


——or—— 


LIGHT MACHINERY & SMALL TOOLS. 


Sent free to Manufacturers and Dealers on 
receipt of their business card. 


just issued new 





COCR & UO, ” yas 


Machinery and Supplies, 
22 CORTLANDT ST., 


AG 





| 
NEW YORK. | 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 


ENTS FOR 


Safety Stop, Sawyer’s 
Lever.and Solid Com- 
position Valves and 
Seats, Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 





Please send for cir- | 
cular and state that you | 
saw the advertisement | 
in this paper. | 


FOR SALE. 


15/' Sellers & Co. 
6 Smaller Drills—new 
24/", 26", 82"" Planers, 
Small Pratt & Whitney Shaper, 
Eccentric Chuck, Standard Mandrels, 
Planer Centers, &c. 
A. GG. BROOKS, 
261 N. 3d St., Philadelphia, Pa. 








Column Drill, 
and second-hand, 











Bradley’ § Cushioned Hammer 
Stands to-day WITHOUT AN EQUAL. 


OVER 800 IN USE. 
BRADLEY & CO., Syracuse, N. Y. 


ESTABLISHED TW 18382 





FoR SA LE.—The Patent and established busi- 

ness of a wellknown Brass Specialty. The 
business is well established and trade is increasing. 
Will sell the Lathes, Special Tools, Patterns, Patent 
and the good will of the business,together with what 
stock there is on hand both finished and in process 
of completion. Satisfactory reasons given for dis- 
posing of the business. A rare chance for an invest- 
ment that will pay a good profit. The business can 
be moved to any part of the United States at the 
pleasure of the purchaser. Address, Brass Works, 


care AMERICAN MACHINIST, % Fulton Street, N.Y. 








Round Knurled Nut 
Rocker Washer. 






Note—New Improvement. 


Also, 


barrel ; 


Spring Screw 

Caliper, 
for C alipe ring 
eee STEWS & 3 & Taps 






J. STEVENS & CO., 


Chicopee Falls, Mass., 


SPRING CALIPERS: DIVIDERS. 


Surface 
Patent Breech-Loading Sporting Rifles, double and single 
Shot Guns, 
noted Iltunters’ 


SHOOTING GALLERY RIFLE 


Send for Illustrated (¢ 


P. 0. Box 1200, 


Manufacturers of 


Gauges and Counter Sinks, Stevens? 








Pocket Rifles, Pocket Pistols, 


Pet Rifles. Our 


Is the favorite everywhere. 


‘atalogue and Discount. 





KNOWLES PATENT STEAM PUMPS. Betts 


THE STANDARD 
THE BEST MADE PUMP! THE BEST PUMP ae { 


Estimates furnished on application for Pumping 


Machinery of . 
pressure. 

Air Pumps 
specialty. 





Will save from 
SEND FOR ILLUSTRATED CATALOGUE. 


ny capacity, and to work against any 


and Condensers for Steam Engines a 
20 to 30 per cent. fuel. 


and the 


| 
| 
| 
| 
| 


MACHINIST 
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The Deane Steam Pump Co. 


EXOL: YORE, MASS. 
49 N. 7th St. - & 228 Lake St./620 & 622 N. Main St. 


92 & 94 Liberty St. | 54 Oliver St./ 
NEW YORK. } BOSTON | 


MANUFACTURE 


PHILA. ST. LOUIS. 


CHICAGO. | 


FOR EVERY POSsiSLEe DUTY. 


Independent Condensing Apparatus 
A SPECIALTY. 





Send for New TIllustrated Catalogue. 





UNION STONE COMPANY, Boston, Mass, 


Emery, Quartz, Manufacturers of the 
Corundum, Union Emery Wheel 
Wooden Polishing Emery Wheel 
Wheels, Machinery & Tools 
Automatic Enife a Specialty. 
Grinding Machines, Grinders’ and 


ue Polishers’ Supplies. 


L—Sethy Sandan of Exslene 


AT HOME AND ABROAD. 
THE A. 8S. CAMERON 


> Steam Pump Works, 
Fort of East 23d St., New York. 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. _ It is moderate in 
cost, compact in form, and not liable 


to get out of order. 
—BUILT BY— 


THE HOLYOKE MACHINE CO. 


SHOPS 


Holyoke and eis Mass. 

















Send for Catalogue, Circulars and Price List 


to either of the above places. 


The + Tool bo. 











Factory : Providence, R. I 


Offices: 
BOSTON, MASS., 
220 FRANKLIN STREET, 
| CHICAGO, ILLi; 
228 LAKE STREET. 





DRILLING MACHINE. 
THE ALLIGATOR WRENCH, LATHES AND LATHE HEADS 


OF ALL KINDS FOR 
Brass, Pearl, Ivory & Wood Workers, 
J. SKIPP, NEWARK, N. J. 


NOTES IN 
MECHANICAL ENGINEERING. 


Compiled principally for Students, but also of great 
value toal! M nical Engineers. By HENRY ADAMS 
93 pages, 12mo, $1. Doscriptive Catalogue (100 pages) free 


E, & F. N. SPON, 35 Murray St., N. Y. 


Machine Company 


DE L., 





Teeth cut diagonally, Grips Round Iron or Pipe. 


PATENTED AvGusT 31, 


1875, 





, Falcon Wrench. 








AMERICAN SAW CO., Trenton, N. J. 





WILMINGTON, 


Have on hand for Immediate Delivery : 


12 INCH SQUARE PLANER, TO PLANE 17144 FEET LONG 
36 INCH 8. C. LATHE, TO TURN 14% FEET LONG 
25 INCH S, C. LATHE, TO TURN 114% FEET LONG. 


12 INCH SLOTTER, TO SLOT TO CENTRE OF 36 INCHES 
12 INCHES LIFT 

10 oe H RADIAL DRILL, 
10 INCHES LIF’ 


gg INCH CUTTING 


;48 INCH RADIAL DRILL, 


11 INCHES LIFT 


{| No, 2446 UPRIGHT DRILL, 


OFF MACHINES. 


Address : KNOWLES STEAM PUMP WORKS ee eee pres HYDRAULIC WHEEL PRESS, No. 4, FOR 72 INCH WHEELS 


98 Liberty St., New York, and 44 Washington St., Boston, Mass, 





| AXLE LATHE. 
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“NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVINC THE INCREMENT CurT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘Nicholson File Co’s ’’ Files and Rasps, ** Double Ender’? Saw Files, ‘* Slim ’’ Saw Files, 
** Racer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R. I., U.S. A. 





Manufactory and Offices at 

















ARMINGTON & SIMS ENGINE CO., 


PROVIDENCE, R. I., Dec. 28th, 1883. 
Tre Asncrort MFs. Co., 


111 Liberty Street, New York. 


ae :-—Your letter received. Our experience with 
the Tabor Indicator has been satisfactory. We ordered one 
of your first Indicators to test our 12x12 engine, running 350 
revolutions per minute. This was the first engine we built 
for Mr. Edison, and was sent to the Paris Electrical Exhibi- 
tion with his large dynamo. We used every Indicator at- 
tainable at that time, but all save yours failed to do the 
engine full justice. To the exact and excellent testing of 
the Tabor, — fore, is our commercial success in a measure 
due. We have built 135 e ngines for Mr. Edison, nearly all of 
which have been tested by your Indicator. We now have 
three Tabor Indicators, and you have our order for one pair 
to be sent to England.—Yours truly. 


MILLING MACHINES. 


THE “MONITOR.” 








SIMS, Supt. 








Universal, Manufacturing 


C. E. LIPE. Syracuse, N.Y 
FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 
Fat, Oilers, Lubricators, &, 
NATHAN MFG. CO. 


Patentees & Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. , 


Send for Illustrated Catalogue. 








ANEW LIPTING & NON-LIPTING INYECTOR, 


BEST BOILER FEEDERS IN THE 


PATENT 


4 





Superior to any shafting in market for the following reasons, viz. : 
1st.—It is perfectly straight and round. - 
aA Tt n< »ralled accnrataly anew dacira 70 
ae 2d. —It can be rolled accurately to any desired gauge. 
from % to 3!4 inches 
advancing by sixteenths. 


5th.—The surface is ¢ ompose dof 
MAGNETIC OXIDE OF IRON, 
forming a superior journal 


H OT less liable to rust or tarnish than shafting of the ordinary finish, 
Saamnad ican ket, and as a consequence, is admirably adapted for 
AKRON, O. or bearing surface. 


3d.—It has the beautiful blue dnish of Russia Sheet Iron, rendering it 
elon lints 4th.—It will NOT SPRING or WARP IN KEY SEATING like 
writs suiimieads atl alee mou of the other manufactured shafting sold in the mar- 
urnished on application to LINE AND COUNTER SHAFTING, 
AKRON IRON CO., POLISHED 
Sole Manufacturers, 6th.—It is made of superior stock. 
Or KE. P. BULLARD, 14 Dey St., New York, 


SHAFTING. 
M. T. Davidson Improved Steam Pump, 


MANUFACTURED 


General Eastern Agent. 





———————— 












BY 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


A{ to 47 Keap Street, Brooklyn, N. Y. 


Philadelphia Agent: } 


Warranted the 
BEST PUMP made 
for all sit uations, 





coSuaimuat: x) 


DANIEL 


IMPROVED HOISTING ENGINES 


Manufactured by the 
LIDGERWOOD MF°’G CoO. 
Offices and Salesrooms: 96 Liberty Street, New York. 


Gc. S. WORMER & SONS, Agents; 
Chicago, St. Louis, Detroit. 
Specially adapted for Railroad and Contractors’ 
uses, Pile-driv- 
ing, Bridge and 
Dock Building, 
Excavating, &c. 
Single ordouble 
cylinders with 
single or double 
improved fric- 
Ption drums 
P with or without ¢€ 
Boilers. 


ALL SIZES, 


KELLY, 51 North Seventh Street. 











MACHINIST 


SHAPING. MADRINES 


For Hand and Power, 
6’, 8” and 10” Stroke. 


Adapted to All Classes of Work to 
their Capacity. 


BOYNTON & PLUMMER, 


Worcester, 





Mass. 





Best motor for small powers %& to 1 actual horse 
power. Send for prices. SOMBART GAs ENGINE C 
Hartford, Conn. New York Office, 215 Centre St. 





THE NEW PULSOMETER, 
The cheapest, strongest. most simple, compact, 
durable, effective end economical Steam Pumpin 
the market, for raising liquids underand up to 109 
feet No Machinery, No Oil, No Special Care. 
Can be worked suspended by a chain. Will pass 
grit, mud, sand, pulp, etc., without injury to 
its parts. Needsonly a steam pipe from boil- 
ertorunit. P ric e, 600 gallons per hour, $50; 
1,200 do. 75; 4,000 do. $150; 
10,000 do. #1 5 ; 
45,000 do $4 ae x 1,000 do. $1,000 

Write for illustrated desc riptive book witb 
testimonials, etc. Mailed free. Pulsometer 
Steam Pump Co., 83 John St,, New York. 
















Manufactured by 


L B. DAVIS & SON 


HARTFORD, 
CONN. 


Has seamless drawn brass 
tubes. The VU shape of the 
tube prevents their being 
affected by expansion or 
contraction. 


This Heater has been in 
constant use Ten 


. ears. 
None have ever required 
repairs. Gives the highest 


results attainable by the use 


of exhaust steam. 

IT IS ALSO THE ONLY 
HEATER APPLICABLE TO 
CONDENSING ENGINES, in- 
creasing the vacuum = and 
imparting a high degree of 
heat to the Feed Water. 


. Dejan Fs Kaley, 
zl No. 9 


NEW YORK. 


PECI Kh [°° Lf em 
0/7? NI Purposes Soe | 





AGENT, 

















Ie uaranteed to be 
permet tocasenes 
agalne the cutting of 
alve-seats, Cylinder 
and Governor Valves 
of the engine 
4) 2 Itwill pay for itself 
in 6 months in saving 
of oil, coal, and packing 
3. It willinsure more 
speedinthe revolutions 
of the engine, say from 
to 2 strokes per minute 
Manufactured by 


217 River St., Troy. N Y 


thus increasing the power of the engine 
HOLLAND & THOMPSON, 





Pratt Return Steam Trap 


THE PRATT & CADY CO., 


MANUFACTURERS. 
This trap auto 
matically drains 
the water of con 
densation from 
heating coils, 
steam radiators, 
drying machines 
boiling pans, and 
wherever con 
densation occurs 
in steam pipes un 
. der pressure 
. (whetherabove or 
below the boilers 
which supply the 
steam), returning 





the same dire ct to boiler. 

The only trap that maintains its full capacity when pressure is reduced 
Offices & {SIGOURNEY ST., HARTORD, CONN. 

Warerooms: (A. ALLER, 109 LIBERTY ST. eo N.Y. 


Wd OH 


S8ESTOS 


same tt ROPE PACKING, 
ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, 
ASBESTOS GASKETS 
ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 
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87 MAIDEN LANE, NEW YORK, 
Sole Manufacturers of H. W. Johns’ Genuine 
ASBESTOS LIQUID PAINTS, 
PAINTS, ROOFING, 
BOILER COVERINGS, FIREPROOF 
COATINGS, CEMENTS, ‘ETS. 
Descriptive price lists and samples free. 





H. W. JOHNS MFG (0.,) 


ROOF | 
STEAM PIPE AND | 


| 
| 
| 
| 


| 












Cc. W. LE COUNT, South Norwalk, 


¢ 
Poe 





This dogis very heavy, #q oe 
and is warranted not & reg 
to break with any work =3 
No. 1....3-81n....§ .60 
oo Tg". eo $3 gq €9 
63....68 1 0 oe =e & 
4 $-4%' ..0. 9 oa & e 
S:...78* 80 5 @ 
6..1 .80 SP g = 
Ts.8 oe" - 95 . = 
e114 * 3 aR » “SE 
« 6..2 66 © ...5 LD Oe 
10.:11.9° .... 110 we q ad 
AL..1 3-4 “ 1.2 FS @ 
e383. 8 cece OD ge " a= 
“35..9 14" - 1.60 as rm 
* 24..9 19 * 1 Bs Py 
aces 8 [10 S25 
$16..318 “ ....39.0 82 z <= 
* 47..4 ‘ 2.30 &> aa 
“18.. 4 1-2 3.0 §8 & 
10. 3.50 ge? o@ 
Full ae 4 19 nx 26.35 i) 4 ae 
No. 20..5 1-2in... 425 BE 2 om 
“ $1..6 . 6.00 ¢2 rm 
ao w 
Small set of 8 dogs BS e 
1-2 * from 3-8 to 2ins., $7.30. ‘ae > 
4‘ No. 14..2 1-2 in...$1.60 2 8 
| “ * 16..3 lose kh @& 
ol 14% 95 * 16..3 1-2 * 2.00 72 
"10 8 143 * .... L110 eT .<4 S ee 9:90 Be So 
11..1 34 “ 2... 1.95 | Setori2from3-%to4 —S Ge 
* 12..3 - 1.40 inches, $15.10. 28 we 





The Baragwanath Steam Jacket 
Feed Water Heater & Purifier, 


Manufactured by the 


Pacis Boiler Works, 


CHICACO, ILL. 


Best Feed Water Heater 


IN THE WORLD. 


Delivers Feed Water several 
degrees above Boiling Point. 


Reduces Back Pressure on Engine 


Prevents and Removes Scale 
and incrustation from Boilers. 


SAVES FUEL. 


Increases the Steaming Capacity of 
wae and saves Boiler Repairs, 
EW YORK OFFICE: 

111 L IBE RTY STREET, Room 4. 

PHILADELPHIA AGENTS, 
Kensington Engine Works, Lim. 
Cor. Beach and Vienna Sts 








“The Only Perfect” 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 

THE BEST 


Portable Forge 
MADE. 
Buflalo Forge Cé., 
Buffalo, N. Y. 








Our New and Complete Catalogue of 
SCIENTIFIC TEXT BOOKS 
AND 


PRACTICAL WORKS 


For Arcuirects, DRAFTSMEN, ENGINEERS, 
MACHINISTS, MECHANICS, FOUNDRYMEN, &C., 
And Other Miscellaneous Publications will be sent free by 

mail to any one ordering it. 


Sons, 15 Astor Place, 


& 


John Wiley & New York. 





THE NATIONAL 
FEED WATER 


HEATER 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 
# Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect 
ive Heater inthe market. Fitteen 
sizes. No.1, 8-horse Heater, $17. 
No. 10, 100-horse Heater, $150. 
Iron, Brass and Copper ¢ ‘oils 
and Bends made to or 
ee der. Circulars and price 
“€ listssent on application, 
National Pipe Bending Co., 
New HAveEN, 
Connecticut. 


WORTHINGTON 
INDEPENDENT 
UNDER, 


cient, Safe and Inozpensive. 


HENRY R. WORTHINGTON, 


New York, Boston, Chicago, 
St. Louis, SanFrancisco. 








Now, E 






published 






Circular just 





Send for 














































AMERICAN 


THE HANCOCK INSPIRATOR 








AND ALL CLASSES OF BOILERS. 
in Use. 








Adopted by the Largest Mills and Manutactories, 





Send for Circulars to 


THE HANCOGK INSPIRATOR Ub 


34 BEACH STREET, BOSTON. 


SCHUT.TMH & GOHKHRING, Manufacturers. 


=the RORTIMG DOUBLE TUBE 
be INJECTOR, 


pe THE LEADING BOILER FEEDER, 


OPERATED BY ONE HANDLE. 
Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 
OFFICES AND WAREROOMS: 


and Thompson Streets, Philadelphia. A. ALLER, 109 Liberty St.. New York. 
yIS ENGINEERING CO., 7 Oliver St., Boston. | GEORGE A. SMITH, 1419 Main St., Richmond, Va. 
D ENGINEERING CO., 709 Market St. "st. Louis. | H. P. GREGORY &C0., 2¢ aliforniaSt., San Fran’ cu 
- KENNEDY, 438 Blake St., Denver, *C ol. 
4 LOMBARD & CO., 1026 Fenwick Bhes Augusta, (ia. 















_ PIL ADA 


OGND FOR 


CIRCULAR. 


12th 
SARV 
tag 
Ge 


The Standard for Stationary, Marine, Locomotive | 





TOOLS, MARVED POWER, OR aNd PLANER, 


PLANES 27 in. long; 12 in. wide; Sin. high. 
Machinists, Engineers, Model Makers 
and all classes of Mechanics can find" TOOLS‘ to suit them at 


. 184 to 188 WASHINGTON STREET, 


BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 
1867. R.A, BELDEN & CO,, '©24 
Wrought Tron and Steel Drop Forwines, Daten, ne. 


Fine and close work for Guns, Pistols, 
Sewing Machines and all fine Tools and 
Machinery, Agricultural pce! 
other Imple ments, Carriage 
etc., at rea- 














and Wagon Irons, 
sonable prices. 


NEW HAVEN MANFG. CO., 


New Haven, Conn. 


Planers, Shapers, Drills, Slotters, &c. 


IRON - WORKING MACHINERY, 








MACHINISTS’ TOOLS 


CLEM & MORSE ron 
BED | IRON AND BRASS WORK, 
BLEVATORS ...2= eee, 





/ Hydraulic, Steam, Belt, Ant Dr] 7a 
and Hand Power, Sold at all Machinist» 


With most approved Safety pore Caves, 
Devices such as T. R. ALMOND, 


84 Pearl St.. Brooklyn, N.Y 


A BOLT HEAD 


—AND— 







AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &, 
ALBRO-HINDLEY 

SCREW CEARINGC. 

411 & 413 CHERRY ST., Phila, 


* Branch Office, 108 Liberty St. N. Y. i U T Mv | L L E R, 


iM ACHINE RY Of Original Design, for $150. 


For Reducing and Pointing Wire, ee ee 
SEND FOR CIRCULAR. 


Especially adapted to pointing wire rods and 
wire for drawing 


For machines or information, address the 
manufacturer, 


5. W. GOODYEAR, Waterbury, Ct. 











Ta ee 


HARTFORD, CONN, 


Dwight Slate, 





READY FOR IMMEDIATE DELIVERY AT 


= REDUCED PRICES — 


SITAPERS, 15”and 24” Stroke. 
PI_ANE RS, 10” x 2, 10” x 4, 20” x 3B’, 24’ x 8, 238A 
30” x 8, 10” & 12’ 
LATHES, 13”=x 3S’, 18” & 18” x 8, 8’ & 
15” & LS” slide Rests. 
SHAPER AND PLANER CENTERS. 

METAL SPINNING AND BUFFING LATHES. 


Small Size Open Die Rivet Machines. 


THE HENDEY MACHINE CoO., 


x @ & & 


ITAND 


TORRINGTON, CONN. 


10’ Bed. 12”, 


1 Stiles & Parker No. 4 Blanking Press, (new). 





MACHINIST [Feprvary 23, 1884 


The Harrison Safety Boiler 


="or All Steam Fur 


—THE BEST. 


Unequaled for SAFETY, DURABILITY, and the ECONOMICAL 
iS GENERATION OF DRY STEAM, 


Address, 


| HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNC., PHILA., PA. 
am OrGRAYDON & DENTON MANUD"G CO,, Gen, Agents, 
No. 1 ParkK PLACE, New York. 


CLUTCH PULLEYS 


FRICTION AND CUT-OFF | COUPLINGS. 


JAS. HUNTER & SON, North a Mass. 








eses, 











24 & 26 West St., Cleveland, 0. 
101 Chambers St., New York. 
Mail Building, Toronto, Canada 


CLEVELAND TWIT DRILL C0 


W. fF. HAPCOOD, 


Attorney at Law, 
SOLICITOR OF U. 8. AND FOREIGN PATENTS, 
154 NASSAU ST., NEW YORK, 
(N. Y. Tribune Building.) 


Every description of Patent business attended to. All | 
questions cheerfully answered. 





UpricHt DRILLs. 


e 


STERLING ELLIOTT. 
NEWTON. 
MASS. 





(@lUh mal (cane) 4 am Mele) a-e 
"NOILOWASIAVS 


oo | 
| i il | 
i hi i 


SPECIAL MACHINERY. 








wet, Horton Chucks 
UNLESS OUR TRADE MAREK 


_ “Titan, 
rowen puncues, svcans The ne Lathe Ch 
We a ates Gee ee ee Is Stamped Plainly gy on their Face. 


Double and Single, varying from 500 to 36.000 pounds 
Send for Illustrated ffm 
\ 





in weight, and adapted tor every variety of work. 
The Double machines are equal to two Single ones 
as each side is worked independently. Also 
ADJUSTABLE HELVE 

CUSHIONED HAMMERS 


Of all sizes, unequaled for efficiency and durability. 


The Long & Ailstatter Co., 


HAMILTON, OHIO. 








Canal St., Windsor Locks, Ct., U.S.A 


A.M. POWELL&CO,, 


Worcester, Mass., 


Dron Working Macher, 


ENGINE LATHES 


16 ineh to 80 inch Swing. 
To Plane 22 to 32 inches Square. 
Chucking Lathes, Pulley Lathes, &c, 


Ee" Write for Prices and Descriptive Circular. 





| THE E. HORTON & SON CO., 


H.B. SMITH MACH. co.s ‘ 


925 MARKET ST. , 
PHILADELPHIA. 


Whole Outfits Furnished. 








7 Working 
MACHINERY 


PATENTS. 


=x. WN. LOW, 


Attorney and Counsellor at Law, 
OLICITOR OF PATENTS, 
on or F STREET, WASHINGTON, D. C. 












PATENTS PROCURED i in the United States or Foreign 
Countries. PERSONAL ATTENTION to all practice be- | 
fore the Patent Office or Courts, 

Pamphlet of Information sent free upon application. 


9 SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Latbes, Drill Presses, 
Scrolls, Saw Attac hmente, Chucks, 
Mandrels, Twist Drills, Dogs, Calipers. | 
Send for cats logue of outfits for am. | 
im ateursorartisans. Address, 
H,. L.SHEPARD & C 0., 
ae 341 & 343 WEST FRONT STREET 
CINCINNATI, OHIO, 






 RUQUERSW): BUSTAUSY 


ELEVATORS 22 


Send for Catalogue to 


SCohoes Iron Foundry & Machine Co. 


COHOES, N. Y. 















“ECLIPSE’' HAND 
Bp.s 3 PiPE-CUTTING 

MACHINE, 
Simple, Powerful, 
Portable, Inexpen- 
sive. With it one 
man can easily cut 
6-inch Pipe. Made 
in three sizes. 

Address, for Prices, &c. 
PANCOAST & MAULE, 


[Mention this Paner 1 Philadelphia, Pa 











Ross Fluid Pressure Reducer, 


Steam, Water, 
Kir and Gas. 


=o Automatically re-4 
duces the pressure JY 
in pipes to any de- 
sired extent. 


ROSS fy 
VALVE ke 














co. 


652 RIVER ST. 
TROY, N. Y. 





| 























i Wa ua 





















oer 


ie = ks 


Fesroary 23, 1884] 


AMER AN 


MORSE TWIST DRILL & MACHINE COMPANY "Wet" 


Sole Manufacturers otf Morse Patent Straight-Lip Increase Twist Drill. 








SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-C ENTERING CHU ¢ K, BIT sTOC K DRILLS. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters 
All Tools Kxact to Whitworth 
Geo. R. STETSON, Sup’t. 


Drill Grinding Machines, Center and 
, and Special Tools to order. 


Standard Gauges. 
EDWARD S. TABER, Pres’t and Treas. 


HORIZONTAL FLANGE PUNCH 


For Boiler Makers’ 


AND 


Iron Ship Builders 
USE. 
Punches, Flanges of all 
shapes, and Bent Angk 
Llronu from either side. 
FIVE SIZES. 


Depth of jaws from 6” 
to 42’ 














MADE BY 


HILLES th JONES 


Wilmington, Del. 








THE 


MACKENZIE CUPOLA 


SMITH & SAYRE MFG. CO., 


245 Broadway, 
NEW YORK 






Differs from all others in having 
a continuous tuyere. 
fuel at all points, causing com- 
plete diffusion of air, and uniform 
temperature throughout the fur- 
nace. Melts 10 to 15 tons an hour 
with blast pressure 
melt 2or3 tons in an ordinary 
_ cupola. Gains largely in time, 
fucl and quality of casting. Send 
for prices of Cupolas and Blowers. 


Blast enters 


Ai 


i 
A 


required to 


TRENTON, N. J. 


Five smaller sizes, at $” to $27. The only Par- 





EAGLE ANVIL WORKS, 


Largest size has 8 inch Jaw—opening 10 inches, witn 26 


inch Lever. 
allel Vise that will stand heavy work. Send for circular to 


We build three sizes at prices 
lower than an equally good Band 
Saw can be had elsewhere. For 
further information inquire of 


FRANK & CO.., 


176 





Fisher Double Screw 


WARRANTED 
Stronger Griv than any other Vise. 
ALWAYS PARALLEL AND CANNOT BE BROZEN 


co 
oo. 
— 
eae 
wT 
co 


j 


Terrace Street, 


BUFFALO, N. Y. 


DEAN BROTHERS’ 


hh 

8 STEAM PUMP WORKS 
’ NATAL, IND. 

Boiler Feeders, Fire Pumps, 
ae Vertical Pumps, Air Pumps 
ear WY  & Condensers, Water Works 


Pumps. 
= SEND FOR CATALOGUE 
it PRICE LIST. 
















AND 











MACHINIST 


D. SAUNDERS 
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Yonkers, N.Y. 


Manufacturers of 


Pipe Cutting, 


SON 











THREADING 








simplicity with strength and lightness. 
instead of sliding motion. 
surfaces are of tool steel, hardened. 


~ Steam and Gas Fitters’ Hand Tools, 
Send for Cire sular. 

THE PATENT WHEEL PIPE- CUTTER shown in the cut combines 

Easily adapted to various sizes of pipe. 


No loose parts to become detached and mislaid. 
Less friction of parts than any other pipe-cutter made 


And 
Tapping Machines, 


Rolling 
All we aring 





THOMPSON 


IMPROVED 


INDICATOR 


ONE 





THOUSAND 





Now in Use. 


Adopted and Used by the following Engineering 
Experts ; 
John W. Hill, M. E 
Hy _— A. Harris, 
Hoadley, C. th 


F. W. Bacon, M. E.., 

Geo. A. Barnard, M. E., 

Cc. H. Brown, 

Cc. W. Copeland, C. E., 1. Ww Hugo, M. E 

Charles E. —a E., J F. Klein, M. E 

‘. M. Davy, M.E. Washington Jones, M. FE. 
D. Le avitt, Jr.,C. E., Henry Morton, C. E 

ae H. Pond, uM. e Thomas Pray, Jr., © M.E. 

Prof. 8. i. Thurston, BH. Ws Bulkley, M E. 


MANUFACTURED SOLELY BY THE 


American Steam Gauge Comp’y, 


36 CHARDON STREET, 


BOSTON, MASS 


Send for Illustrated Price List 








Ensine Lathes, Hand Lathes 
SLIDE RESTS and PLANER CENTERS. 


ROBERT KENT, 
45 to 49 Jay St., 

BROOKLYN, N. Y¥. 

Manufacturer of 


STEAM HAMMERS, 


Punching, Shearing and 
Riveting Machines, 


ALSO, 


PLATE BENDING ROLLS. 












SHORTHAND WRITING 
thoroughly taught by mail, or person 


THE DUPLEX INJECTOR, 







ally. Good Sieuatignn aoe d oh THE BEST BOILER 
PUPILS wh ompetent a. aeray SSOLD 
= Stenographers furnished without charge FEEDER KNOWN. 
a foriny services. Send fo e ¢ slars 





cep Not liable to get out of 


Hh order. Will lift Water 25 


W. G. CHAFYEE, ‘Gnwreee. N. Y. 











feet. Always delivers 


—gy» water fof to the boiler 
Will start when it is hot. 
p Will feed water through 


PORDES 1, CURTIS 


Bridgeport, Conn. 
M’f'r's of 





a heater. Manufactured 
and for sale by 
JAMES JENKS & €O.. 
Detroit, Mich. 





Randolph St. 


48,90, 52 & 54 





JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND. 


PECKS PET DROP PRESS. 


~ —BEECHER & PECK, CONN. 





DROP FORGINGS se ster 


BEECHER & PECK, NEW HAVEN CONN. 













FORBES’ 
PATENT 


Die Stocks, 


For threading 
and cutting off 
¥pipe without 
the aid of vise. 
Only one 
man re- 
quired to 
thread 6 


Tew S PREPARED 


ROOFING. 


For steep or flat roofs, Applied by ordinary workmen at 
one-third the cost of tin. | Circul ars and samples free 
Agents Wanted. T, NEW, 38 Jolnu Street, New oe 


MACHINE MOULDED 








J ‘Shoes Mi 


FRICTION (CLUTCH PULLEYS, 
Hoisting Engines and Hoistine Machinery, 


> FRISBIE & CO. 
481 No. 5th St., Philadelphia, Pa 


ORITONLEY’ Ss cada EXPANDING 


| REAMER. 














Spur and Bevel 


in, pipe. 








The Seibert Cylinder Oil Cup Co,, 53 


THE SEIBERT CYLINDER OIL Cup Co 


Manufacturers of Oil Cups for Locomotit ve, Marine 

z and Stati Cuary Engine Cy linders, 

ander the Sickert and Gates :atents, with Sight Feed. 
TAKE NOTICE. 

The Sight Feed is owned exclusively 
by thtis company. See Judge Lowell's 
decision in the United States Circuit 
Court, District of Massachusetts, Feb 
23, 1882. All parties, except those duly 
licensed by us, are hereby notified to 
desist the use, manufacture or sale of 
Infringing Cups, as we shall vigorously 
pursue all infringers. 


Oliver St., Boston, Mass, 


GEARS 


Pulley Castings, &e. 


Special Inducements 
to the Trade. 


List atled on application. 





BALTIMORE, MD. 


POOLE & HUNT, 





Manufactured by POR SMOUTH MACHINE CO. 
Buccesgors to Critchley & Whalley 


Send for Circular. PORTSMOUTH, N. H. 





Wardwell's Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers and 
Buzz Planers, Dowel Machines, 
Waymoth Lathes,Gauge Lathes 

Also, a large stock 0 Second. 
hand achinety, consistin 
== Mac hinists’ Too s, Woodwor! me 
= Mac hinery, and Engines ro. | 

Boilers. Send for TDlustrated 
— Catalogue with stamp, 


- ROLLSTONE MACHINE CO., 
45 WATER STREET, FITCHBURG, MASS. 


A.F. CUSHMAN 
MANUF ACTURER OF 









All Sizes, Independent, 4Jaw 


Combination Universal ¢ 


HARTFORD .CONN.U.S.A. 


The Hoffman Lubricator. 


8 For Stationary and Locomotive En- 
gines. The simplest Cup made. No 
water column to freeze. Lock the feed 
and it runs itself. Address, 


QO. A. JENKS & CO., 
BINGHAMTON, BROOME C0., 











P, O, Box 287. NEW YORK, 
wOOD WORKING MACHINERY 
FOR 








Planing Mills, Pattern 
Shops, Furniture and 


Chair Factories, Car 
and Agricultural 


Works, Carriage and 
Buggy Shops.,and Gen 
eral Wood Workers, 
Manufactured By 


CORDESMAN 
& EGAN 00., 


Nos. 201 to 221 West 
Front St., Cincinnati, 
Ohio, U. S. A. 


The Craig Double 
Sight Feed Lubricator Co. 


LAWRENCE, MASS. 
MANUFACTURERS OF THE 


(rae Double Sioht 
Food Lubricator, 


The Cheapest, Simplest and 
Most Complete Lubricator 
on the Market. 


Shows the oil going up and 
the water coming down. 











Send for Gi roular and Pricea 


S.ASHTON HAND, 


Toughkenamon, Qhester Oo, Pa, 
MAKER OF FIRST-CLASS 


ENGINE LATHES 


Is now in position to put on the market 


14” ENCINE LATHES OF NEW DESIGN 


guaranteed to be equal in material, de sign and 
workmanship to the best ever offered 


ARMSTRONG'S 








| improved Adjustable Stock & Dies 


FOR PIPE AND BOLTS. 


ARMSTRO 
ff ree “a. 


- ~~ 
ct " 
PAT'D ‘ 


Tapped to Standard Gauges, 
variations in the size of fittings. 
without drawing the temper by simply § 
Possessing practical ady 
mechanics. Circulars 









to all 


Adjustable 
Can be resharpened 


grinding ther 
antages aoupopiated ty all 
sent free on application. 


Manufactured by F, ARMSTRONG, Bridgeport, Conn. 










THE 


vis Boiler, 


Safety—-Eccnomy in Fuel—Low Cost of Maintenance— 
Dry Steam without Superheating. 


Correspondence solicited. Address, 
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WILLIAM SELLERS & Cco., PORTER - ALLEN HIGH SPEED ENGINE. 


PHILADELPHIA, 





Machine Sho] and Railway’ 


EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., 
Lathes, Planers, Drills, Shapers, Bolt Cutters, Rail- 


way Turntables and Pivot Bridges, Gifford 
Injectors, Seller’s Improvements. New 
Patterns. Simple, Effective. 


NEW YORK OFFICE, No. 79 LIBERTY SVREET. 








THE WESTINGHOUSE AUTOMATIC ENGINE. 
Not a bad start for the New Year! 

LIST OF SALES FOR JANUARY, 1884. 
Okeechobee Land Co., Centrifugal Pump, 

=Kissimee, Fla. 125 

Ches.,O & S.W AR. R.C ar Shops, Pad uc ah, Ky. 100 

Mc h. Shop, 65 

0 se “ in “ 12 

J.& J. Taylor, Safe Works,Toronto, ¢ - ee 65 

Brush Electric Light Co. Buffalo, Mi hiwexcee 65 py 


Givernaud Bros., silk Mfrs. (3d orde r), Hack- 

ensack, N.J. 50 
Smith Hilliard, Saw Mill, ‘East Rupe ert, Vt.. a “ 
Lafitte, Dutilho & Co., Drainage,Ha inville,La 40“ 
Richard Sauer, Show Cases, Baltimore, Md. 30“ 
Geo. W. Moyers, Planing Mill (2d order), Al- 

tamonte, Fla ....... 
Oliver Klingsmith, Tile Mill, N. Augusta, Ind. 30 
Arndt & Fischer, Mach. Shop, Astoria, Oreg. 20 * 
S.T. Haviland, Planing Mill (2d order), Clan- 


ee eC eta es Coles hiyah gee HOR MR eso ees 20 
Lewis Cook Carriage Co., Circinnati, O..... 20 
Wm. Broadhead & Sons, Worsted Mill (2d 

order), Jamestown, N. Y 20 s 


Dominion Bridge Co. (3d ord.), Montre al,C ‘an 12 
‘Toronto Daily News,”’ Toronto, Canada.. 12‘ 

““New York Times” (2d order), New York. 12“ 
Tadeigle, Wettlemore & Co., Tannery, Syd- 


NOV, ATSVVANGs. 00 crccevtevcccseccecscsess  * 
W.N. Gray, Electric ye Hamilton, O. Se 
A. W. Miller, Laundry, La Crosse, Wis. g 
Goulding & Ireland, Planing Mill, Green- 

Bee TI cc, lenascesa dee aascaneensats 
The E.D.Albro Co. Planing Mill,Cincinnati,O 8 
McT ighe Elect.L ight Co. (3d ord. ),Pittsb’g, Pa 4 

(4th order) ° 4 
H. B. Claflin & Co., Dry Goods, New York... 4 
Number of engines, 36. Total H. P.... 1,419 H.P. 


THE WESTINCHOUSE MACHINE CO. 
PITTSBURGH, PA. 


FILE TRUING DEVICE. 





TE RANE YER OOT. 
MY idl 





Designed expressly for nice machinists’ work. 
By its use an absolutely level surface can be ob- 
tained with very little trouble. Size of File Block, 
214” wide, 10’ long, 34” thick. 


KEARNEY & FOOT, 101 Chambers St., N. ¥. 
Go. ws oar oS. OREENFIELD, 


: _ < 4 Y _ 
—D ESIGN ER— 
And Manufacturer of 
Special Machinery and Tools, also improved 
Hand and Wood Turning Lathes. Circulars now 
ready. 





4\\ BEVEL GEARS, 


= Cut Theoretically Correct. - 


For particulars and estimates apply to 
BREHMER BROS. 
S Machinists, 
_ 440 N. 12th Street, Philadelphia, Pa 
66 
OTTO” GAS ENCINE. 


OVER 10,000 
IN USE. 











" Manufactured by 
SCHLEICHER, SCHUMM & CO., 
33d and Wainut Streets, Philadelphia. 


FOR LAGGING STEAM ENGINE 


CYLINDERS 


Use Fireproof and Indestructible 


MINERAL WOOL. 
Sample and Circular free by mail 
U. S. MINERAL WOOL CO., 22 Cortland St., N. Y. 


DAVIS PAT EN Ter 


Bt cATEANCGY 
' one DRILLS 
ooMPIE D 


WP. Davis us ee “NY. 




















TEAM PUMPS, AIR COMPRESSORS, 

Friction Hoisting Engines, Vacuum Pumps 

and Condensers, General Mac hinery, Steam En- 

gines. Capes ot to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co., 
SOUTH NORWALK CONN. 


ih Pusey & Jones 60., 


Gj WILMINGTON, Del. 


BUILDERS OF 











STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills 
Punches, Shears, Riveters, Angle [ron Cutters, 
Cranes, and heavy Iron Work generally. 








DREDCES 


guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine, 


EXCAVATOR 
has & capacity of 6 cubic yards per minute in gravel. 
‘ery ctticient and durable in the hardest hard- pan, 
Derrick lifts 8 tons. Circulars furnished. 








COMBINATION DREDGE, 











Combined Steam Excavator and Derrick Car. 


OSGOOD DREDGE co 
ALBANY, N. We 
RALPH R. OSGOOD, President, 


JAMES MACNAUGHTON, ‘Vice-President, 
JOHN K, HOWF , Secretary and Treasurer, 


THE SOUTHWARK 
FOUNDRY AND 
MACHINE (0., 
Sole Manufacturers: 









| 


The UNITED STATES GOVERNMENT has! 
selected for the Post Office in Philadelphia, Two 
200 H. P. Porter-Allen Engines, which are now 
being built, and will soon be erected. 

The NEW HAVEN WIRECO., New Haven, Ct. 
have ordered Two 300 H. P. Porter-Allen Engines | 
for the new factory which bag are building. 


The CAMBRIA IRON CO., Johnstown, Pa. me. | 
soon put at work their eleventh Porter-Allen Engine. 
All the others are doing excellent work. The first | 


430 WASHINGTON AVENU E, 
PHILADELPHIA. 





We _ have also unsur- 
yassed facilities for the 
= -onstruction of 


Blowing Engines, 
Hydraulic Machinery 
Sugar Machinery. 


and heavy work gener- 
ally. 

Porter-Allen plant put in these works,six years ago, 
for rolling mill purposes, with same boilers and en- 
gines, relativ ely equivalent to the former, doubled 
the output of the Works. 


> 


A hanasomely illustrated 1 new work on High 
Speed Engines has been issued by us for free distri- 
bution among -ngineers and manufacturers. It has 
excited such an interest among scientific men and 
engineers as to ca!l for another edition. 










Lambertville lron Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 


Noam Zngines 


LAMBERTVILLE, NJ. 





THE LOWE PATENT 
Feed Water Heater & Purifier, 
f FOR * 
Heating and Purify- 
ing Water for 
Steam Boilers, 
Patented July 12, 1877. 
HAS STRAIGHT 
TUBES, 
SIMPLIOITY, 
RELIABILITY 


AND 


EFFIOIENOY, 
At Less Cost 


Than any other. 


Write for prices and 
further information to 
the manufacturers, 


_Lowe & Watson, 
BRIDGEPORT, OONN. 


FOR SALE. 


PLANER, 
SHAPER, 
PuLLey Borer, 


PULLEY TURNER, 


Chuck Lathe, with Milling Head; several Engine 
Lathes and Drills. 








The above are Seconp-HANp Too.s, very little 
used, and in good condition, of standard makes, 
with latest improvements, &c. Will be sold cheap. 
For description, price, &c., address, 

H. BICKFORD, 


CINCINNATI, Ohio. 









P. BLAISDELL & 00., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


CURTIS 


Pressurs Repulator 


For Steam, Water and Air, 


MANUFACTURED BY 
Curtis Regulator Co. 
51 BEVERLY ST., 


Boston, ~ 


GENERAL AGENCIES: 
109 Liberty St., New York. 
925 Market St., ’Phila., ra, 
80 Market St., Chicago, Ill. 
Cor. Holliday and Saratoge 

Streets, Baltimore. 


W. C. YOUNG & CO., Worcester, Mass, 


MANUFACTUREBS OF 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


- Mass. 











EZORACE Dia Cees tot 
~ 84 Clifford Street, Providence, R. I., 
MANUFACTURER OF 


FINE TOOLS & SPECIAL MACHINERY 


Index Drilling, Trveguier formed formed Cutters and Gauge 
aking, Bevel and Spur Gear Cutting, Bo 6 dia., 5 pitch 
flatin Taps, Reamers and Plungers, aving put ina 
ine ot eows & Sharpe Mfg. Co.’s tools, lon S = epared tc 
work of a character not done in ordinary machine shops. 








TOOLS for Machinists, Amateurs, Jewelers, Model Makers 
Blacksmiths, Carpenters, *Coachmakers, etc. 

Send 10 cents to pay postage on catalogue AA, of Metal Work 
ing Tools; 300 pages, Wood W orker’s Catalogue BB, free. 


T*LLMAN & McFADDEN, Philadelphia, Pa. 


WRIGHT MACHINE C0. 


WORCESTER, MASS., 


Manufacturers of 


STEAM ENGINE GOVERNORS, 











WATER WHEEL GOVERNORS. 








a ae B. BEMENT 


MANUFAOT 


& SON, Phila., Pa., 


URERS OF 


METAL WORKING MACHINE TOOLS, 





ery, we are offering for 


As we are equipping our shops with New Machin- 


sale, at special prices, a 


line of Second Hand Tools, nearly all of our own 


‘make, which have been 


in use by ourselves, and 


|have been kept in careful repair. Send for circular. 














=a » & 
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The BUCKEYE 


tical treatise on Steam En- 
gineering free by mail. 


AMERICAN 


TOMATIC CUTIE 


PROMPTLY 
EXECUTED. 


















These engines are carefully constructed for heavy and continnous eeagey at Medium or H1gn retalive speeus. Migh- 
est attamable economy in consumption ot steam, and superior regulation guaranteed- 


Address BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO, A.BARN ARD, Eastern Sales Agt,, Astor House, N.Y, 


STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; uniform at all ranges of power or ia 
pressure ; the fewest parts and working joints ; the best material 
correc tly distributed, and unexcelled in workmanship, balance, 
and smooth running. 


=: For Eastern and Southern States, apply to the 

2 Straight Line Engine Co., Syracuse, N. Y¥. 

=—— For _the West and South-West, to the 

M. C. Bullock Manufacturing Co., Chicago, Hil. 


AUTOMATIC CUT-OFF ENGINES 


a a New System 
Regulation. 


IMPROVED THE GOVERNOR 
CORLISS WEIGHS the LOAD 

e most perfect 
ENGINE. 


governing ever 
Ist AV. cor. 30th St 


obtained. Send 
New York, 











for circular A. 


BALL ENGINE C0, = 





~ THE NEW ROOT SECTIONAL BOILER 


DURABILITY. 


Rapid Generation of Dry Steam. 


THE BEST in every respect for all steam purposes. 


Send for Illustrated Catalogue to 


ABENDROTH & ROOT MFG. Co 


28 CLIFF ST., NEW YORK, 


First. Places, ooo Double and Treble Geared 


ENGINE LATHES 


HORIZONTAL BORING LATHES, FOX LATHES, LIFTING JACKS and 
CORNICE MACHINERY, 


GEO. A. OHL & CO., Hast Newark, N. J. 
SCHUTTE & GOEBHRING, MANUFACTURERS, a 
The T€ortinge Exhaust Steam Induction 


CON DHNS ER, 


For Steam Engines and Pumps. No foundations or hot wells. Will lift water supply without any 
pump; also operates under one foot fall of water. 

















OFFICES AND WAREROOMS 
12th & Thompson Sts., Phila. | A. Aller, 109 Liberty St., N.Y. | Jarvis Eng. Co., 7 Oliver,St., Boston. 


VOLNEY W. MASON & CO. “Sw AE EB Bt e 
Friction Pulleys, Clutches and Elevators CITIES, TOWNS AND MANUFACTORIES 


PROVIDENCE, R. I. 
SUPPLIED BY GREEN AND SHAW 


SECOND-HAND MACHINERY, Patent Tube and Gang Well System, 


CHEAP. 








13 in. x 6 ft. Engine Lathe. Watts, Campbell & Co WwM, D. ANDREWS & BRO., 233 B’way, N.Y. | 


15 in. x 8 ft. Pratt & Whitney. 





bin. x ft “ “ Fitchburg Machine Co Infringers of above Patents will be prosecuted. 
17 in. x 8 ft. si 0 oln. 
18 in. x 8 ft. si: ve Lathe & Morse. 


20 in. Drill, Putnam Machine Co. 
25 in. Drill Bk. Gear & 8. F. Fitchburg Mach. Co. 
3 in. x 82 in. x 10 ft. Pond 
28in. x 28in. x 7 ft. New Haven. 
36 in. x 36in. x 12 ft Planer. Niles. A 1 


NEW MACHINERY. 
13, 16, 20, 24, 30,42 inch swing Engine Lathes Ames 
16 in. x 6,7,8,10 and 12 ft. Engine Lathes. Bridgeport 
18 in. x 8, Engine Lathe. Ftlathers. 
IS in., 20 & %in. swing. Engine Lathes. Fifield 
DRILLS 
16, 18, 20, 22, 26, 30 in. x 36in. Prentice. New. 
Slate Sensitive. ‘a 
Pratt & Whitney, No. 0 and No. 2 Gang. 
PLANERS. 

16in. x 16in. x 42in. Bridgeport. New. 
22in.x 22in.x5ft. Ames “ 
24in. x 27 in. x 6,7 and 8 ft. 
27 in. x 27 in. x 6, 7 and 8 ft. 
9 in. Hewes & Phillips’ Shapers. New. 

15 in. x 24 in. Hendey Shapers. ' 
8, 10, 15, 20 and 25 in. Gould & Eberhardt Shapers. ‘ 
No, 2 Lincoln Pattern Milling Machine. Ames. New 
No. 2Screw Machine. wire feed. Se cor, New 
Bridgeport Mch. Tool Wks. New 37 in. Boring and 

Turning Mill ready for delivery. - 

NEW YORK AGENTS: Brown & Sharpe 

Manufacturing Co, Bradley Hammers. 
National Machinery Co, Bolt and Nut 
Machinery. 
Hilles & Jones, Boiler Makers’ Tools, 


Write full particulars of what is wanted. 


E. P.BULLARD, 14 DEY ST.,N.Y. 


ON, BRASS MES. C2. 


103 E. OHIO ST., CHICACO, ILL. 


Manufacturers of 


ORME’S PATENT 
LOCOMOTIVE 
MARINE 
RELIEF 
LOCK-UP 
SAFETY VALVES. 


These Valves have been approvecG 
by U. 8S. Government. 


N. Y¥. Office, 115 Broadway. 
JEWEL 












aa 


UT TERS, 


With Renewable Cut- 
ters. Kept p by 
grinding on ond, 


MYERS MFC. CO., CHICACO, ILL 


hary 






mre FLUE Howe 


MACHINIST 


The WATTS, CAMPBELL C 
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WEY ARE; 
aN « U's 


MANUFACTURERS OF 


Improved Corliss 


STEAM END 


In Full Variety. 
Sizes Varying frem 30 to 2000 H. P. 
Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound, 


Send for Circular. 








WORKS, 


Manufacturers of 


IMPROVED 


Corliss Engine, 


Also the 


Allen Patent 
Righ-Speed Engine, 


Both Condensing and Non 
Condensing, H igh Econom 
ic Duty and Fine Regula 
tion guarante ed. 


" tubular Boilers and Steam Fittin 





‘a Geeks oe 


Universal Radial Drill Co. 


RADIAL 


— MAKE — 











DRILLING 
MACHINES 


THEIR EXCLUSIVE SPECIALTY. 








CORNER of 8th and SYCAMORE STS 


CINCINNATI, O. 





HARLES MiRRAY=¢ 


BY ENGRAVER on WOOD 


SAnn ANN’ ST. %* NEw York: 











WATER TUBE STEAM sprorsecning 


107 Hope St. | 30 Cortlandt S 
GLASGOW. | aw YORE. 
BRANCH OFFICES. 
Bron; 50 Oliver Street. 
PHILADA: 32.N. 5th Street 
PIT TSBU RGH: 91 4th Ave. 
CHICAGO: 64 8S. Canal St. 
NEW ORL E Hye 
4 « aronde let St. 
SAN FR ANC IS 
W) Y akan St. 
HAVANA, 50 San Ignacio. 
Send to nearest office for 
circular, 


New & Second-Hand Machinery. | 


NEW. 

ungine Lathe, 10 in. x 314 ft. 
ach, Eng zine L athes, ll in. x 4and 5ft. 
ach, “4 I8in. x 5,6and 8 ft. 
engine Nore I4in. x5, 6and8 ft, 

aa ag 16 in. x 6 ft 
“ach, Engine Lathes, 16 in. x 6,7, 8 and 10 ft. 
“ngine Lathe, 18 in. x 6, 8, 10 and 12 ft, 

- 5g 20 in. X 8, 10, 12, 14 and 16 ft. 
22 in. x 8, 10, 12, 14 and 16 ft 
24 in., any length of bed to 26 ft. 











20 1n., = 7 26 ft. 

. 28 in., 2 " 16 ft. 

. 28 in., as ie 28 ft. 

| 30 in., ‘ ie 2s ft 
| $6 36 in., : vig 20 ft. 
{2 in., ee 946 28 ft, 

#8 {iS in., “6 sig 290 ft. 


- : I5in., Xx 4.6 ands ft Rod feed only, 
each, Turret Lathes, 13 and 14in. x 14 in. x 6ft 
Fox Turret Lathe, 16 in. x 6ft 
Fox Lathe, 15in. x 5 ft. Round Arbor 
each, Hand Lathes, 10, 12, 15 and 18 in. swing. 
Iron Planer, 18 in. x 18 in. x3 ft 
each, [ron P li oe rs, 20 in. x Win. x dand 5ft 
[ron Planer, 24x 6ftt 
each, [ron Pandey 26in. x 26 in. x 7 and 10 ft. 
Iron Planer, 30 x 30 in. x 10 ft. 

ay oe 36 in. X 36 in. x 10 ft 
rach, 16, 20, 22, 23, 25, 28, 30, 34 and 38 in. Upright 
| Drills. 

“ach, Nos, 2, 3, 4 and 6 Spindle Gang Drills, 

“ach, 8, 10, 12, 15, 18 and 24in, Shapers. 

‘ach, 1, 2.8 and 4 Milling Machines, 

No. 2 Milling Machine. Lincoln Pattern. 

New Pattern Milling Machine. Grant & Bogert 

each, Nos. 2, 4,5 Wire Feed Screw Machines 

each, Nos. 3 and 7 Spindle Nut Tapper. 

Boring and Turning Mill, each 50 and 72 in 

Gray’s Screw Machine, to take all sizes to 1 in 

26 in. Gear Cutter. 

Grant & Bogert Cutter Grinder. 
SECOND-HAND. 

Engine Lathe, 16 in, x 6 ft. 

Lngine Lathe 18” x 8 feet 


1 

l 

1 Engine Lathe, 20 in. x & ft 

1 Engine Lathe, 26in x Is ft 

1 Planer, 24x 24x 5ft. 

l 7 36 x 36 x 10 ft. 

I - 20 x W and 4 ft. 

1 ae Is x IS and 3 ft. 

1 12 in. Shaper. 

1 2- Spindle Edging Machine 

}2 Lincoln P attern No. 2 Millers. 

| 1 Bolt Cutter, to take sizes to 1 inch. 

| All Kinds Machinist’s Tools and Supplies. 

| NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS, 

| AND FOR THE NEW POLISHED SHAFTING, 


H. PRENTISS & CO., 42 Dev St.. N.Y; 


THE BABCOCK & WILCOX CO. 











‘Stearns Mfc. Co. 
ERIE, PA. 
Engines from 15 to 400 Horse Power, 
Boilers of Steel and Iron 
Supplied to the trade or the user. Send for catalogtss, 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 








PORTER MANUF G Cu. 


The New 
Economizer, 
the only Agri 
re ad 
s ine with Re 
‘ tur n Flue 
==) Boiler in use. 2 
mim, Send for cir- 
Zooee cular to 

cag PORTER MFG. 
Co., Limited, 
Svracuse N.Y. 







2108 WBDNONI] MIN FHL 


Stationary a Portable Boilers and En- 
gines, Iron and Steel Boilers, 
Power and Steam Pumps. 


NEW ECONOMIZER BOILER a Specialty 


SECOND-HAND MACHINERY. 


We have the following second-hand Machinery 
for sale, viz: 

One Planer, to plane 60 in, x 60 in. x 21 ft. long 
Bement’s make 

One Iron Planer, to plane 12 feet long, 36 in 
x 32 in., in fair condition. 

One Iron Pianer, to plane 9 ft. long, 36x36 in, 

One Tron Planer, to plane 8 ft. long 





30x30 in. 
One Iron Planer, to plane? ft. long, 30x30 in, 
Two Iron Planers, to plane 6 feet x28x28 inch 
Two Lron Planers, to piane 4 feet x20x20 inch. 
One Iron Planer, to plane 8 feet x27x27 inch. 
One 36 in. Car Wheel Borer, very good order. 
One Slotting Machine, 12 in. stroke, slots to the 


center of 46 in. Adjustable table and universal 
feed motion. 


One Combined Power Punch and Shears, to punch 
54 and \&%, an d shear \& in. iron. 

One Car Axle Lathe, Fitchburg Machine Co, 

One 12 in. Shaper, Lowell Machine Shop. 

One 7 in, Shaper, Lowell Machine Shop. 

Two 4 in. Spindle Drills. 
Send for List of New Machinery. 


The George Place Machinery Co., 
121 CHAMBERS & 108 READE STS., NEW YORK. 















) AMERICAN 


1¢ 






DENC E; | | 


BROWN & SHARPE MFC.CO., hr'e' 


Manufacturers of the 


Large Size UNIVERSAL GRINDING MACHINE. 


Weight about 6000 Ibs. 
PRICE, $1500. 









This Machine was designed and is adapted for the grinding of a great variety of work, either straight 
or taper, having a capacity to take work upon centers 14 inches diameter and 6 feet in length. The em- 
cry wheel, which is 18 inches diameter by 1 inch thick, is driven by two 134 inch belts. Overhead works 
accompany the Machine. Tight and loose pulleys 12 inch diameter, 4% inch face. Speed of first counter 
50 turns per minute. Boxed and de oerel at railroad or steamboat in Provide nce. 


MACHINE TOOLS 


And Iron-Working Machinery 
of every description, 


BORING AND TURNING MILLS, 
Driving Wheel Lathes, 


Iron Planers, 
Engine Lathes, 
Upright Drill Presses, 
Special Pulley Turning Lathes, 
Special Pulley Boring Machines, 
&e., Xe., XC. 
BRANCIL OFFICES : 
PHILADELPHIA, 
22 South Sixth St, 


CHICAGO, 
153 Lake Street. 











Hydrostatic Wheel Presses, 

Car Axle Lathes, 

Car Wheel Borers, 

Screw Machines, 

Universal Radial Drilling Ma- 
chines, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


OVERHEAD TRAM-RAILS| 


WITH WESTON I DIFFERENTIAL PULLEY BLOCKS. 


ANY CAPACITY. 


The Weston Pulley Block is suspended from * 
| traveler or trolley which runs freely on the lowe 
flange of the track. The tracks by means of curves 
and switches can reach any desired points 

Plans and estimates furnished on application 


SOLE MABSEEs, 


THE YALE & TOWNE MPG. G0, 


Manufacturers, Engineers and Machinists, 


=| Principal Office and Works, Stamford, Conn. 




















OVERHEAD TRAM-RAILS. 


BRANCHL OFHICHS;: 
NEW YORK, | BOSTON, PHILADELPHIA, CHICAGO, 
62 READE STREET, 224 FRANKLIN ST. 507 MARKET ST, 64 LAKE ST. 





JUST OUT.—A preliminary illustrated and descriptive circular of the various 
made by us, mailed on application 


THE CRAY 19 IN. LATHE. 


NEW PATTERNS. 
6 FT., 8 FT., 10 FT. AND 19 FT. BEDS. 
NEW DESCRIPTIVE CIRCULAR NOW READY, 
Gr. A. Gray, JIxr., & Co. 


COR. 8TH AND SYCAMORE STS., 
CINCINNATL OHIO. 


E.E.GARVIN & CO.. 


139 & 141 Centre St., New York, 


Manufacturers of 
Machinists’ 
Tools 


Small 
Automatic 
Miller, 


WITH ARM 


types of crancs 





























\97 to 118 
NJLRR. 





The Machine shown in 


of small work. 





Patent Shapers 


QUICK Adjustable Stroke. 
Can be CHANGED while in MOTION, 










cut is designed for rapid | 
and convenient milling | 
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THE PRATT & WHITNEY CO., HARTFORD, CONN. 


Hiave Ready tor Delivery: 
Drilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1 and 3,Manufactu- 
rers andManufacturer’s Bench ; Champion Drills; No. 0, 1 & 2 Gang Drills, 10 in. 





| Pillar Shapers. 1, 14 in. Shaping Machine ; Hand Lathes, 8, 12, 15 and 18 in. 


swing ; Cutting-off Lathes for 2} and 44 in. diameter. Revolving Head Screw 
Machines, Nos. 1, 2and 3; Hand Milling Machines, Nos. 1, 2 and 3; Power Milling 
Machine, ‘Nos. 2 and 3; Bolt Cutters, Turret Head, Nos. 2,3 and 4; National, 
Nos. 2,3 and 4. Nos. 1 and 2 Screw Shaving Machines ; No. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 13 and 16 in. Weighted and 19 


and 21 in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. 


Index Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter 
Grinders. 16,18, 20, 24, 26, 34 and 40 in. Planers. Nos. 2 and 3 Die Sinkers; 
10 and 18 in. Lead Tapping Machines ; 18 and 38 in. Chucking Machines; Nut 
Tapping Machines. Have increased discount on Combination Lathe 


Chucks; quotations on application. 


DROP FORGINGS 





BILLINGS & SPENCER CO 
HARTFORD, Conn.U.S.A. 





ALSO 
4 AND 6 


Billings’ Patent fo les Pocket Wrenches, nitzzs. 


FINISHED SCREW CLAMP, DIE & COMMON 
‘ PLATES AND DIES, LATHE DOGS, 
GENUINE PA qe COMBINATION PLIERS 
RATCHET DRILLS, | eaainx whataee . 
BILLINGS’? PATENT 3 AUS PATE! 
DOUBLE ACTION THREAD-CUTTING TOOLS, 
RATCHET PRILIS, TAP & BARWICK PIPE 
REAMER WRENCHES, WRENCHES. 


Billings’ Patent Drop Foréed & Cold-Pressed Sewing Machine Shuttles 


AND ALL DESCRIPTIONS OF 
StTESu AWD IROIT DROP FORGINGS. 


BRASS eel MACHINERY. 


ct BILLNGs. 


PATENT) FEBY 18,1879 








7A 
St. 
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7 12in. & 16 it. Monitors = af 
‘ f Valve Milling Mach’s Pe = 
~~ Fv 
Double Key —— a 
Lathes, = 
« xs 
Speed Lathes == 
Slide Rests a 
Revolving a 
Chucks for S 
Globe Valves, 32 
o 
Two -Jave Ue 
Chucks, — 
= Small Tools —a 
and 
Fixtures, 


WARNER & SWASEY, Cleveland. 0. 





y 
Pond Machine Tool 


New Designs, Quick Delivery Great Variety. 


Engine alla ii Drills, &c. 









O} 


on application. 
Loweil, Mass., U. S. A, 


ENGINE LATHES 


GEO. W. FIFIELD 


{Cuts, Photographs and Prices furnishedyt 





J. M. ALLEN, Presrpenr. 
B. FRANKLIN, Vier-Presrpen'r. 


A ee 


Puig Presses 
DIES. AND OTH OTHER TOO! TOOLS 






W. 


» 
>. 


Preror, SECRETARY. 


THE BUFFALO STEEL, FOUNDRY,""%.° 


ORDERS AND CORRESPONDENCE PRATT & LE Ee ee, hy Ja 














SOLICITED. Proprietors. 
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o Valve Milling Sachines , Revolving Chucks, Hand % Ys 
Speed Lathes with dove tail set over, anda full «., 
° A e e Po 
line of Brass Finishers’ Machinery. ™ 
MANUFACTURER 


J.M.CARPENTER 











Send for Catalogue. 





TAPS & DIES. 


PAWTUCKET Ribs eee eens 

















